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The outer shell of the unique Lontab actually contains an effective dose of Pyribenzamine which is 
released minutes after the Lontab enters the stomach. Thereafter, medication is released uniformly 
and continuously from the specially formulated inner core of the Lontab—sustaining antiallergic 
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dependable action, with a minimum of undesirable side effects. 
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Pyribenzamine® hydrochloride (tripelennamine hydrochloride CIBA) Lontabs® (long-acting tablets CIBA) 
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A practical working guide by the Drs. Jackson and 64 collaborators. 
This famous work has been drastically revised for this New (2nd) 
Edition. Many chapters have been completely rewritten by new 
authors and new chapters have been added. You'll find new diag- 
nostic methods, new drugs and new surgical techniques thoroughly 
described here. New material is included on: tumors of the neck 
and sinuses; blood dyscrasias; esophageal diseases from the 
viewpoint of the internist; etc. 

Edited by the late Cuevatier Jackson, M.D., Sc.D., F.A.C.S., Honorary Professor 
of Laryngology and Broncho-Esophagology, Temple University, Philadelphia; and 


Cuevatrer L. Jackson, M.D., M.Sc., F.A.C.S., Professor of Laryngology and 
Broncho-Esophagology. With the collaboration of 64 Outstanding Authorities. About 


7 pages, 7” x 10”, with about 934 illustrations on 569 figures. About $22.00. 
New (2nd) Edition—Ready in May! 


... Ready in May! 
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Detailed guidance in 
diagnosis and treatment 


New (2nd) Edition! 





A superbly illustrated work written by a world renowned otologic surgeon. 
General practitioners as well as otolaryngologists will find val- 
uable help here. The author illuminates anatomy of the ear, 
the diagnosis of ear disease, x-ray examination and principles of 
surgery of the temporal bone. The section on Infections of the 
Ear discusses pathology and course of inflammatory disease. Mas- 
toid operations and other important surgical techniques are de- 
tailed. The Surgery of Deafness includes techniques for the 
stapes mobilization procedure and the fenestration operation. 


By Georce E. Suamsavucu, Jr., M.D., Professor of Otolaryngology, Northwestern 
University Medical School. About 650 pages, 8” x 10%”, with 326 illustrations. 
\bout $19.00. New—Ready in April! 
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A valuable book that shows every radiographic view in common use today. 
General practitioners and other non-radiologists will find this 
one of the most practical tools in their working library. For 
each region or area of the body, Dr. Meschan shows you: (1) a 
representative normal radiogram; (2) a labelled tracing of that 
x-ray; and (3) a drawing that shows position of patient and cone 
for the view under consideration. For this New (2nd) Edition, 
the author has carefully reviewed each chapter, bringing all 
material up-to-date and adding or substituting many illustrations. 
By Isapore Mescuan, M.D. Professor and Director of the Department of Radiology, 
Bowman Gray School of Medicine. With the assistance of R. Farrer-Mescuan, M.D. 
About 784 pages, 612” x 10”, with over 1000 illustrations on 411 figures. About $18.00. 

New (2nd) Edition—Ready in May! 
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Your 


@ INFLAMMATION OF THE TONGUE 


Q. A45 year old woman and a 65 year old man 
have recurring episodes of inflammation of the 
tongue. The inflammation begins as a small mass 
on the side and spreads peripherally, usually last- 
ing about two weeks. The pathologist’s report 
was “chronic inflammaiion.” The patients are 
otherwise in good health. Blood studies show a 
red blood cell count of 4,500,000 with 82 per 
cent hemoglobin and 6000 to 8000 white blood 
cells. The woman had carcinoma of the cervix 
four years ago but has been well since that time: 
the man has an occasional nosebleed. 

Is there a specific treatment for this condi- 
tion? What treatment would you advise for thrush 
and trench mouth? 


M.D.—New Brunswick 


A. The information given regarding the chron- 
ic inflammatory lesion of the tongue is not sufh- 
cient to make a diagnosis; however, the descrip- 
tion could be that of geographic tongue, which 
is of no consequence. 

Thrush rarely is seen in adults except in pa- 
tients with debilitating diseases and in those who 
have had prolonged antibiotic therapy, especially 
that which has been administered locally in the 
form of troches and similar agents. The condi- 
tion does not ordinarily warrant intensive anti- 
fungal therapy with agents such as FUNGIZONE®. 
Correcting the predisposing condition, eliminat- 
ing therapy which coincided with the appearance 
of the thrush, and applying local agents such as 
gentian violet usually are sufficient. 

Trench mouth necessitates dental consultation 
for institution of appropriate local measures. 
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westlons answered 


Readers may send questions fro 
their own practice or other medi: 
problems which will be answer: / 
by qualified consultants. Replies a 
forwarded by mail immediately an:/ 
selected questions and answers are 
published each month in this sectio: 


When the acute inflammatory process has been 
controlled, regular stimulation of the gums by 
digital manipulation, brushing and use of a 
toothpick is indicated. The soft foods comprising 
most diets do not provide adequate stimulation 
of the gums; thus, the tissues become more sus- 
ceptible to infection. The physician should at- 
tempt to eliminate any systemic defect which may 
enhance the patient’s propensity to infection. 
Since organisms causing gingivitis may be ana- 
erobic, it has been suggested that the patient 
rinse his mouth regularly with hydrogen peroxide 
during the active phase of the disease. When the 
condition is sufficiently severe to warrant admin- 
istration of antibiotics, penicillin is the agent of 
choice. 


© HYPERTENSION 


Q. A patient with arteriosclerotic heart disease 
and a blood pressure of 220/90 complains of oc- 
casional headaches and palpitation. He has no 
other complaints. Would a tranquilizer like res- 
erpine or antihypertensive drugs, or both, be of 
value for this patient? 

M.D.—Puerto Rico 


A. This patient should be on a low saturated- 
fat diet: he should also moderate his physical 
and mental activities and his responsibilities. Ad- 
ministration of 0.5 gm. piuRIL® after the morn- 
ing and noon meals or 0.25 gm. sERPASIL® four 
times daily may also help. I believe this medica- 
tion is indicated for any hypertensive patient. 
even though no symptoms may have developed. 
(Continued on page A-22) 
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more than tetracycline alone 


Capsules (250 mg./ 250,000 u), bottles of 16 and 100. 
Half-strength Capsules (125 mg./ 125,000 u), bottles of 16 and 100. 
Suspension (125 mg./ 125,000 u per 5 cc.), 2 oz. bottles. 
Pediatric Drops (100 mg./ 100,000 u per cc.), 10 cc. dropper bottles. 



















LIN-V CONTAINS 
TETRACYCLINE PHOSPHATE 
COMPLEX FOR A DIRECT 
ATTACK ON 
THE PRIMARY 
INFECTION 


Mysteclin-V strikes 

directly at all tet- 

racycline sensitive organisms — most 
pathogenic bacteria, certain large virus- 
es, Endamoeba his . it provides 
all benefits of tetracycline in the effec- 
tive phosphate complex form.! Patient 
response is rapid because initial 
peak blood serum levels may be main- 
tained easily at the antibacterial attack 
level until the infection is c 








BOTH ARE OFTEN NEEDED WHEN 
BACTERIAL INFECTION OCCURS 


MYSTECLIN-V 


YCOSTATIN) 


References: 1 Cron 





nk, G. A.; Nauman 
Annual 1957-1958, New York, Medical Encyclopedia inc. 1958, p. 397 + 

2. Newcomer. V. O.; Wright, E. T., and Sternberg, T. H.. Antibiotics Annus! 
1954-1955, New York, Medical Encyclopedia inc., 1955, p. 686 





MYSTECLIN-V 
CONTAINS 
MYCOSTATIN 
FOR A SPECIFIC DEFENSE 
AGAINST SECONDARY MON- 
ILIAL SUPERINFECTION 
Mysteciin-V protects patients against 
antibiotic induced intestinal moniliasis 


and its complications, 
perme hs tera 


This protection is ee 
vided by Mycostatin, 
the antifungal antibi- 
otic, with specific ac- 
tion against Candida 
(Menilia) albicans.2 


n, 0. E., and Casson, K. : Antibiotics 





Your Questions Answered 


® CONSANGUINEOUS MARRIAGE 


Q. A 20 year old girl in good health is con- 
sidering marriage to her first cousin. She has 
been told that there is a definite increase in the 
incidence of hereditary diseases in the children 
of closely related parents. 

Could you advise me concerning the general 
risk and the possible appearance of diseases not 
evident in the immediate family? If no heredi- 
tary diseases appear in the family history, is such 
a marriage advisable? 

I would also appreciate references to pertinent 
literature. 

M.D.—Nova Scotia 


A. The incidence’of hereditary potentiality for 
diseases is definitely greater in the children of 
blood relatives. At least half of the patients with 
Tay-Sachs disease have parents who are blood 
relatives. Twice as many anomalies are found in 
children of related persons as are found in chil- 
dren of nonrelatives. In marriages between first 
cousins, each child has a 3 per cent chance of 
being affected. The increased incidence of anoma- 
lies in children of consanguineous marriages is 
due to the fact that both the husband and wife 
may carry a recessive deleterious hereditary trait 
which was present in their common ancestors. 
If these persons marry nonrelatives, the concealed 
recessive trait is more likely to continue on for 
many generations without a chance for expres- 
sion in the children. However, until blood rela- 
tives have produced children, it is impossible to 
tell whether or not they carry such deleterious 
recessive heredity. 

I would refer you to the chapter entitled 
“Don’t marry a relative” in “Counseling in Medi- 
cal Genetics” by S. C. Reed, published in 1955 
by the W. B. Saunders Company, Philadelphia. 


© PRURITUS AND HEPATIC DISEASE 


Q. A 45 year old married woman has com- 
plained of fatigue and generalized, intolerable 
itching of three years’ duration. Nervousness and 
anorexia have precipitated or exaggerated the 
pruritus, and hot baths have provided only tem- 
porary relief. In addition, she has had hemor- 
rhoids with some bleeding, and slight jaundice; 
hepatomegaly and splenomegaly have been de- 
tected four and five fingerbreadths, respectively. 
below the costal margin. 

Laboratory findings revealed: hemoglobin 79 


per cent, total protein 8.1 gm., albumin 2.1 g: 
bilirubin 1.5 mg. per 100 cc., alkaline phosp! 
tase 18 units, and normal results for the thyn. || 
turbidity and flocculation tests. A bioptic liv r 
specimen suggested cirrhosis, but the eviden ¢ 
was inconclusive. Results of a Wassermann t: -t 
were positive, and the Kahn test showed a 3 
reaction. No malarial parasites or Leishma)- 
Donovan bodies were seen in the blood. 

Treatment has consisted of 10 mg. methy|- 
testosterone, 0.58 mg. stilbestrol, and two Mullti- 
vita tablets given twice daily; 50 mg. ascorbic 
acid three times daily; PHENERGAN®; Anetteo- 
caine ointment and suppositories; penicillin; a 
high protein diet and sedation. The only effects 
from this treatment were temporary relief of the 
pruritus and an increase in jaundice from the 
methyltestosterone. 

I would appreciate an opinion on diagnosis 
and treatment. 


M.D.—Iraq 


A. No specific diagnosis can be ascertained 
from the information given. It appears obvious 
that the patient has chronic disease of the liver. 
and generalized pruritus frequently is found with 
this condition. Because there is no local skin 
therapy of marked benefit, treatment necessarily 
should be directed toward the liver; therefore. 
the type and causation of the hepatic disease 
should be determined. Additional specimens of 
tissue from the liver should be obtained for biop- 
sy. Specimens of the skin should also be taken 
for biopsy, even though the results frequently 
are noncontributory in a condition of this type. 
Since the patient was not improved by treatment 
with penicillin, the disease does not seem to be 
of luetic origin. The values for total protein are 
somewhat elevated, and apparently there is a 
reversal of the albumin-globulin ratio. Sarcoido- 
sis involving the liver also must be considered 
in the presence of hyperglobulinemia, as well as 
lymphoblastomas. 

If, after further studies, a diagnosis of sar- 
coidosis is established, treatment with steroids 
such as cortisone or hydrocortisone or their de- 
rivatives should prove worthwhile. If a lymphoma 
is diagnosed, use of roentgen therapy is desir- 
able. Since the liver is involved pathologically. 
a protective type of diet should be prescribed in- 
cluding a high intake of proteins and carbohy- 
drates and a low fat intake, together with added 
vitamin B complex. 

(Continued on page A-24) 
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eee What is the answer to 


nighttime eating... 


one of the most difficult 
medical problems in 


weight reduction? 





because it can be taken at 
8:00 P.M. or later 

without interfering 

with sleep. 





administration and dosage: 

Average dose: 5 to 10 mg. two or three times daily. 

how supplied: 

Bottles of 100 tablets, each tablet containing 5 mg. of 

levo amphetamine alginate (levo 1-phenyl-2-aminopropane alginate). 
LEVONOR® levo amphetamine alginate (levo 1-phenyl-2-aminopropane alginate) 


Nordson. Pat. Pending. 
<N) Nordson Pharmaceutical Laboratories, Inc. - Irvington, New Jersey 
( 


formerly Nordmark) 
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Your Questions Answered 


© HYPOTENSIVE DRUG 


Q. Recently I have been asked about a new 
hypotensive drug designated JB 516 (1-phenyl-2- 
hydrazinopropane), which is reported to control 
hypertension without undesirable side effects such 
as blurred vision, constipation and sexual im- 
potence. Can you give me any information, in- 
cluding clinical studies, on this drug or similar 
preparations ? 
M.D.—Louisiana 


A. This drug is a monamine oxidase inhibitor 
which has been shown to have hypotensive effects, 
and has been used in some preliminary clinical 
studies. It is not a ganglion-blocking agent and 
therefore does not inhibit the parasympathetic 
system; thus the undesirable side effects are 
avoided. However, the drug has more effect on 
the blood pressure when the patient is erect than 
when he is recumbent, and consequently it can 
produce orthostatic hypotension. 

Clinical studies thus far have been limited, 
and so far as I know the exact mechanism of 
this drug’s action has not been delineated. Not 
enough time has elapsed for adequate evaluation 
of potential toxic side effects. 


smoothly — confidently — 


® GAMMA GLOBULIN 


Q. What is the current opinion on the use | 
gamma globulin in preventing or modifyi 
measles? Will it prevent complications? Is th: ¢ 
an age range during which the complications 
measles are least likely to occur? Should gam: 
globulin be given to a patient who is repeate: 
exposed ? 


M.D.—Missouri 


A. Gamma globulin may be expected to pro- 
vent or modify measles if it is administered at 
the correct time and in the proper dose. There is 
no conclusive evidence that it prevents complica- 
tions except in rare patients who have specific 
gamma globulin deficiency. It may be given as 
frequently as necessary to protect against measles. 
Each protective dose should be effective for four 
to six weeks. Complications of measles occur 
most frequently in infants and children and in 
adults already ill with another disease, such as 
rheumatic fever. 

Further information on this subject is avail- 
able in the Report of Committee on Control of 
Infectious Diseases, American Academy of Pedi- 
atrics, Evanston, Illinois. 


comfortably through estrogen deficiencies... 


© Simple oral dosage form, plus welcome symptomatic relief 

through the menopausal period commend ESTROSED 
therapy to both physician and patient. 
@ The clinically proved benefits of ethinyl estradiol and reserpine 
are supplied in a single tablet . . . to correct estrogen imbalance 

... to control accompanying emotional instability. 

e For safe, effective management of menopausal patients . . . 

for potent, well-tolerated estrogen therapy . . . for safe 


tranquilization...for convenient, economical medication, prescribe 


estrosed 


indications: hypo-ovarianism, menometrorrhagia, 
postmenopausal therapy. dosage: | or 2 tablets, 
two or three times a day, according to symptoms. 
supplied: bottles of 100 and 1000 tablets. 


Samples and literature to physicians on request. 


CHICAGO PHARMACAL COMPANY 
CHICAGO, ILLINOIS ‘ 
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What’s happening in Medicine 














































POSTGRADUATE MEDICINE'S REPORT of late news of interest to practicing physicians 


UROLOGIC DISORDERS IN CHILDREN 


Annual clinical conference, Chicago Medical Society: 

@ It is becoming more apparent that infants and children may have many 
of the same urologic disorders as adults and, in addition, may have certain con- 
genital defects which might be considered as deformities of the kidneys and 
bladder. Bed wetting, while often due to some emotional problem, may be caused 
by obstructing valves or abnormal openings in the ureter.—Dr. Harry M. Spence, 
Dallas Medical and Surgical Clinic, Dallas. 

@ Prolonged use of a 1 per cent aqueous solution of gentian violet in the 
treatment of thrush may produce lesions of the mucous membrane. Irritative 
lesions caused by gentian violet have been reproduced in the rabbit’s mouth— 
Dr. Eugene L. Slotkowski, St. Mary of Nazareth Hospital, Chicago. 

@ Ulcer pain was studied by instilling 0.01 normal hydrochloric acid into 
the stomach. Motor activity of the stomach and duodenum was analyzed by 
fluoroscopy, fluorocinematography and intraluminal pressure tracings. Ulcer pain 
developed in 40 per cent of patients with active ulcers. No correlation was noted 
between acidity levels and ulcer distress. Data suggest ulcer pain results from 
reflex disturbance of motor activity, which is probably initiated when the afferent 
nerves near the ulcer are stimulated by acid chyme.—Dr. E. C. Texter, Jr. 
Northwestern University Medical School, Chicago. 


PsYCHODYNAMICS OF SUICIDE 


American Academy of Forensic Sciences: 

®@ Sociologically, suicidal persons are deprived and isolated. Psychologically, 
they wish to kill themselves because of lack of self-esteem or in order to destroy 
persons identified with themselves. Some wish to be destroyed because of guilt, 
while others wish to escape from pain into , leasure. Persons who utter threats, 
write notes, or make gestures toward self-dest.uction should be taken seriously.— 
Dr. Dwight M. Palmer, Columbus, Ohio. 

@ Who is psychotic? From a medicolegal standpoint, the answer is not deter- 
mined by the existence of distorted emotions, depressive trends, or even organ- 
ized paranoid hallucinative and delusional patterns. Instead, it must be decided 
whether the person lacks the ability to understand and appreciate the seriousness 
of the charges leveled against him and the consequences of his acts. In spite of 
the tendency to excuse distorted behavior on the basis of irresistible impulse and 
disorders and aiterations of character, the issue revolves around insight and 
understanding.—-Dr. Groves B. Smith, Alton, II. 
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What's Happening in Medicine 


ABSORPTION DEFECT TERMED HEREDITARY 


Symposium, National Vitamin Foundation: 

@ The primary malabsorption syndrome appears to be a hereditary meta- 
bolic disorder. During various periods of life, a triggering factor may activate 
a latent syndrome such as celiac disease in infants and children and tropical and 
nontropical sprue in adults. The precipitating factor may be stress of tropical 
climates, infections, malnutrition or sensitivity to wheat or rye gluten.—Dr. 
David Adlersberg, Mount Sinai Hospital, New York. 

@ Absorption defects of nontropical sprue and celiac disease almost disap- 
pear when wheat protein is removed from the diet. Corticoids are reserved for 
patients who do not respond to the gluten-free diet. Folic acid is effective in treat- 
ing tropical sprue-——Dr. Arthur B. French, University of Michigan Medical 
School, Ann Arbor. 

@ Serum cholesterol levels were significantly lowered over a six month 
period in 79 normal-weight men, aged 50 to 59 years, who adhered to a diet 
containing 9 to 11 per cent of total calories as polyunsaturated fatty acids and 
7 to 8 per cent as saturated fatty acids. The diet is nutritionally adequate and 
palatable——Dr. Norman Jolliffe, Bureau of Nutrition, New York City Health 
Department. 


EXERCISE STAVES OFF AGING 


National Conference on Rural Health: 

®@ A person who keeps his body physically fit by regular exercise can stave 
off the so-called effects of aging for six to eight years. The chief difference be- 
tween younger and older persons appears to lie in the character and magnitude 
of response which can be elicited by stress——Dr. Frederick C. Swartz, chairman, 
A.M.A. Committee on Aging, Lansing, Mich. 


CLINICAL EXPERIENCES WITH PHENFORMIN (DBI) 


Diabetes symposium, Baylor University College of Medicine and Houston Society 
of Internal Medicine: 

@ DBI was given to 27 private patients, aged 3 to 84 years, who were ob- 
served for up to six months. Results were excellent in 14 patients, good in four, 
and poor in nine. The preparation appeared to be more effective in children in 
whom hyperglycemia and glycosuria were predominant during the day.—Dr. 
Robert S. Baldwin, Marshfield Clinic, Marshfield, Wis. 

® DBI lowered the blood sugar concentration in 52 patients on restricted 
diets. Administration was discontinued due to side effects in 12 adequately con- 
trolled patients and in two patients who moved. Twenty-seven persons, aged 40 
to 73, with stabile diabetes continued successfully on DBI alone. Eleven juvenile 
and adult patients with labile diabetes maintained more stable control on DBI 
combined with insulin. The dosage of insulin was reduced 50 per cent in some 
cases.—Dr. Thomas H. Lambert, Scripps Clinic and Research Foundation, La 
Jolla, Calif. 


PRINCIPLES FOR CHILD ADOPTION 


Clinical Institute of the Michigan State Medical Society: 

@ Four principles should guide adoption of children: strict anonymity be- 
tween natural and adopting parents, limitation of adoption procedures to recog- 
nized social agencies, cancellation of the presumed right of parents to place their 
children for adoption, and renewed emphasis on the welfare of the child him- 
self—Dr. Ernest H. Watson, professor of pediatrics, University of Michigan 
Medical School, Ann Arbor. 
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—and control its G.l. sequelae 


Patient A.S., age 53. PatHIBAMATE (Tabs. jt.i.d. and H.S.): 
Intermittent crises of severe pain over 2 year period; prompt relief of symptoms. Radiograph 
hospital management with Sippy regimen provided relief of (21 days later) confirms healing of minute lesser 


symptoms; however, symptoms recurred after each sojourn. curvature gastric ulcer crater. 





predictable results in the control 
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wider use, since the latter could interfere with the results of certain thyroid function tests 
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Homicide by Shooting Confirmed 


Spectrographically in Skeletal Remains 


SIDNEY KAYE,* GEOFFREY T. MANN+ AND HAROLD L. BEDDOE 
Office of the Chief Medical Examiner, Commonwealth 


of Virginia, Richmond 


WV HEN only the skele- 
tal remains of a human 
being are available for 
examination, the deter- 
mination of the cause 
and manner of death 
from violence must 
be based on manifest 
changes in the bones 
produced by the fatal 
agency. Distinguishing 
between antemortem 
and postmortem fractures and other injuries 
may require the application of ancillary diag- 
nostic measures in order to confirm the gross 
impression. 

The value of one of these diagnostic meth- 
ods, spectrographic analysis of bone, is well 
illustrated in the following case. 





SIDNEY KAYE 


Case Report 


Two young hunters stumbled onto the al- 
most completely decomposed remains of a 
man in a densely wooded field near a small 


*Toxicolegist; tChief Medical Examiner; {Assistant Chief Medical 
Examiner, Department of Health, Office of the Chief Medical Ex- 
aminer, Commonwealth of Virginia, Richmond, Virginia. 
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GEOFFREY T. MANN HAROLD L. BEDDOE 


county seat. Scattered around the skeletal re- 
mains were the contents of a cheap weather- 
beaten suitcase. The clothing, documents in 
the suitcase, and a full set of false teeth soon 
established the identity as that of a 67 year 
old man who had been reported missing by 
his relatives four months prior to the discovery 
of the remains. 

When last seen alive, the decedent had in 
his possession a large sum of money and a 
recently purchased .32 caliber revolver, nei- 
ther of which was found with the remains. 
Since the decedent had left town in the com- 
pany of two persons of ill-repute, it was sus- 

(Continued on page A-44) 
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FIGURE 1. Holes in left shirt pocket. 


FIGURE 2. The sixth rib and scapula on the 


showing -defects produced by bullet. 


Forensic Medicine 


left side 


FicuURE 3. Roentgenogram of scapula showing at least 
three small areas of increased density around the defect. 
These were found to be particles of lead. 


pected that he had been murdered for his 
money. 

Examination of the clothing and the body 
gave further basis for this suspicion. Two holes 
in the left side of the shirt over the heart, with 
surrounding stains found to be blood, were 
thought to be bullet holes, but tests on the 
holes for grease and nitrate residues were in- 
conclusive (figure 1). 

On the upper edge of the sixth rib on the 
left side, near its posterior angle, there was a 
semicircular defect that could have been pro- 
duced by a bullet. In the lower portion of the 
body of the left scapula there was a rounded 
hole with a backward-projecting flap of bone. 
which indicated that the object producing the 
hole had passed from front to back through 
the body (figure 2). 

Anatomically, the defects of the rib and 
scapula were in line with the holes in the front 
of the shirt, and it might have been reasonably 
concluded that evidence of a bullet wound was 
thus established. Since tiny slivers of lead are 
often split from bullets when they strike bone, 


(Continued on page A-46) 
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it was thought that such lead particles migh 
be present in the scapula. Soft x-rays of th 
scapula did reveal the presence of two or thre: 
minute dense particles around the hole (figur: 
3). Thus, there remained only the problem o: 
proving conclusively that these particles were 
in fact, lead. 

Spectrographic analysis—A % in. squar: 
of bone containing the hole was removed fron 
the scapula together with a similar squar: 
from the upper end of the bone to serve as « 
control. 

Because of the high calcium content, each 
specimen was ashed in a silica dish placed in a 
muffle furnace at 500° C. The ash of each was 
then dissolved in 10 ml. of hot 6N hydrochlo- 
ric acid, and exactly 1 ml. of each solution was 
transferred into the crater of a carbon elec- 
trode by dropwise additions and successive 
evaporation with heat. 

A Bausch & Lomb large quartz spectrograph 
was used, employing a 10 y slit, 5 amp. direct 
current and an exposure time of 60 seconds 
with arc illumination. Characteristic lead lines 
were identified at 2614.2, 2663.2, 2802.0, 
2823.2, 2833.1 A in the sample, with similar 
but faint traces in the control. 

A modification of the dithizone procedure' 
was then used to quantitate the amount of lead 
in each specimen. Results showed that there 
was eight times as much lead present in the 
suspected bullet hole sample as there was in 
the control sample. The readings were 0.40 
and 0.05 mg., respectively. 


Comment 


When the medical examination of the skele- 
tal remains suggested but could not prove that 
death was due to a bullet wound, the spectro- 
graphic demonstration of large amounts of 
lead around a suspicious defect in the scapula 
furnished the final and indisputable evidence 
that death was caused by a gunshot wound in 
the chest, even though the soft tissues of the 
body had completely decomposed. 


REFERENCE 
1. Kaye, S.: Rapid microanalytical method for lead in 


the urine. J. Lab. & Clin. Med. 28:1171 (June) 
1943, 
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‘potent in relaxing the spasm of smooth muscle whether in the 


G.J.,or G.U. tracts, or the gallbladder.”* 


in peptic ulcer — breaks the chain reaction of spasm-pain 








in G.I. spasm — severe convulsive pain and vomiting re 
ported eliminated or substantially improved without 


unpleasant side effects or toxic reactions 


in biliary spasm and chronic cholecystopathies with or 
without stones — excellent response promptly achieved 














in G.U. spasm—in postoperative spasm, cystitis, and pyelitis, 
effective relief of pain and spasm was noted in all of a series 


of 75 patients 


Effective and well tolerated ...““mureL” provides decisive relief without drug-induced compli- 
cations; its coordinated three-way action permits significantly low dosage and minimizes reaction 
potential of any one mechanism; rapidly detoxified and excreted, avoiding cumulative effects. With 
average therapeutic dosages, there were no side effects such as mouth dryness, visual disturbances, 
interference with micturition, or bowel evacuation.? 


Dosage: Mild to moderate cases: initially, 1 or 2 tablets four times daily. Acute or severe cases: 1 to 2 cc. 
(10-20 mg.) intravenously or intramuscularly every four to six hours up to maximum of 60 mg. in 24 hour 
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1. Holbrook, A. A.: Report abstracted in M. Science 4:46 (July 10) 1958. 2. Peiser, U.: Med. Klin. 50:1479 (Sept. 2) 
1955. 3. Winter, H.: Medizinische, p. 1206 (Aug. 27) 1955. 4. Berndt, R.: Arzneimittel-Forsch. 5:711 (Dec.) 1955. 
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“The Effect of Eating on Some of the Clinically 
Important Chemical Constituents of the Blocd’’ 


Tuk title of this column is the same as that of 
a recently published, very informative article 
by Annino and Relman.' These authors point 
out that in most hospitals it is a “routine” 
practice to withhold breakfast from most pa- 
tients until after samples of blood have been 
collected for various chemical analyses. No 
real study has been reported regarding the 
effect of eating on the amount of these con- 
stituents in the blood. 

The authors used 15 of the most frequently 
employed chemical determinations on blood 
obtained from 32 normal persons before and 
after an average breakfast of 509 calories. The 
breakfast consisted of 4 oz. of fruit juice, one 
egg, two slices of buttered toast, a cup of cof- 
fee with cream and sugar, and 4 oz. of milk. 
Possible effects of large variations in intake 
of food and intervals of time were not studied. 

Fasting samples of blood were collected. 
Forty-five minutes after all persons ate break- 


*Emeritus Staff, Section of Clinical Pathology, Mayo Clinic; Director 
of Laboratories, Rochester State Hospital, Rochester, Minnesota. 


fast, samples were taken from one-half of the 
group; two hours later samples were collected 
from the other half. Blood urea nitrogen and 
glucose determinations were made on whole 
blood; the tests on serum included those for 
carbon dioxide, chloride, sodium, potassium, 
calcium, phosphorus, total protein, albumin, 
globulin, creatinine, uric acid, total cholesterol 
and cholesterol esters. 

The data obtained are summarized in two 
tables. Table 1 gives the fasting values in 32 
normal persons. In this table, numbers cor- 
responding to the bibliography indicate the 
method used, and mean and standard devia- 
tions are given. Table 2 shows the results of 
the tests in both groups and presents the dif- 
ferences between fasting and postprandial 
values. These tables and the discussion of the 
findings are well worth studying. The authors 
state, “It should be remembered that the per- 
sons in this study were all in apparently good 
health. No conclusions may be drawn from 

(Continued on page A-62) 
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Laboratory Notes 


these data about the effects of eating in states 
of disease or malnutrition. The present study 
does suggest, however, that for general -. een. 
ing purposes it is unnecessary to have p tients 
in the fasting state for any of the 15 ar. ilyses 
reported here, with the exception of ¢ ucose 
and, perhaps, phosphorus.” 

The 15 references with this article are inter. 
esting in that they offer the standard m: thods 
used by the clinical chemist in making the 
various determinations. 

I would suggest that any reader o/ this 
column who may be interested in further study 
refer to the original article. If reprints are de- 
sired, requests may be addressed to Joseph §. 
Annino, Evans Memorial Department of Clini- 
cal Research and Preventive Medicine, Massa. 
chusetts Memorial Hospitals, or to Arnold §. 
Relman, Department of Medicine, Boston Uni- 
versity School of Medicine, Boston. 


REFERENCE 


1. Annino, J. S. and Rezman, A. S.: The effect of 
eating on some of the clinically important chemical 
constituents of the blood. Am. J. Clin. Path. 31:155- 
159 (February) 1959. 
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FROM POSTGRADUATE MEDICINE’S CORRESPONDENTS 


AUSTRALIA 


Juvenile rheumatism 
—Important observations 
in the study of juvenile 
rheumatism were dis- 
cussed by Dr. Laurence 
Hughes in the Medical 
Journal of Australia. He 
pointed out that it has 
been proved that a strep- 
tococcal infection precedes the onset of acute 
juvenile rheumatism and that penicillin has lethal 
effects on this disease. The present decline in the 
incidence of juvenile rheumatism can undoubted- 
ly be traced to the use of penicillin at the onset 
or recurrence of symptoms. 

Although streptococcal infections are common 
in childhood, acute rheumatism is comparatively 
rare. Thus, some unknown factor or factors, per- 
haps within the patient, probably play a part in 
the etiology of the disease; future research must 
continue along these lines. The theory that an 
allergic factor is in some way associated with 
alpha hemolytic streptococci is most widely ac- 
cepted today. This theory presupposes an un- 
proved antigen and antibody. Another hypothesis 
is that tissue protein which has been altered by 
streptococcal infection becomes antigenic. 

Dr. Hughes urged the use of adequate penicil- 
lin therapy at the beginning of an attack of 


juvenile rheumatism and the use of salicylates 
and an adequately supervised prophylactic course 
of penicillin or sulfonamides for the following 
five years. 

Lumbar instability and disk degenera- 
tion—In the same journal, Dr, Thomas King, 
honorary orthopedic surgeon at St. Vincent's 
Hospital, Melbourne, reviewed evidence which 
proves that the demonstration of instability in 
the lumbar vertebrae by roentgenologic examina- 
tion indicates early disk degeneration, that is, 
before there is gross evidence, such as narrowing 
of the intervertebral space, sclerosis of bone, 
osteophytes, and secondary degenerative changes 
in the apophysial joints. 

Schmorl (1932) described a special form of 
injury to the disks, in which there were incom- 
plete tears across the annulus fibrosus, leaving 
the peripheral lamellae intact. The pathologic 
studies of Schmorl and Junghamms showed spon- 
dylolisthesis, without neural arch defects, and 
disk degeneration in 23 specimens removed at 
necropsy. 

Friberg’s pathologic studies (1948) of spines 
removed at necropsy and examined roentgeno- 
logically for instability by the Knutsson “func- 
tional” technic revealed that whenever instability 
was demonstrated between two vertebrae, the 
corresponding disk showed fissured and torn 
lamellae. Discograms described by Lindblom 


(Continued on page A-72) 
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(1948) also showed interlaminar fissures and 
laminar tears, etc., when lumbar instability was 
present. 

Morgan and King (1957) pointed out that al- 
though 20 years ago lateral roentgenograms were 
often taken with the patient in the vertical posi- 
tion and not in the positions of flexion and ex- 
tension, it is sometimes possible to review the 
old roentgenograms and to trace small posterior 
displacements, especially between the fourth and 
fifth lumbar vertebrae. In recent years, some of 
these patients have been re-examined and gross 
disk degeneration is now obvious. 

Secondary instability can often be demon- 
strated whenever the disk between two vertebrae 
is grossly affected by disease or injury, for exam- 
ple, in tuberculosis, multiple disk degeneration 
(formerly called osteoarthritis or spondylosis) , 
gross disk degeneration between the fourth and 
fifth lumbar vertebrae or the fifth lumbar and 
first sacral vertebrae, and in many cases of pos- 
terior herniation of the nucleus or degenerated 
disk material, etc. Therefore, it is not illogical to 
expect that the early forms of disk degeneration 
resulting from incomplete tears and fissures in 
the lamellae of the annulus fibrosus may cause 
the so-called primary instability of lumbar ver- 
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tebrae; and it is this form of instability and ‘he 
implied incipient disk degeneration that Dr. k ng 
discussed. 


AUSTRIA 


Idiopathic hemosid- \ lg 
erosis of the lungs—At aa 
viens” 


of Physicians in Vienna, 
C. Weippl explained that 
idiopathic hemosiderosis 
of the lungs is very rare; 
the literature includes only about 120 observa- 
tions. The characteristic feature of this disease is 
the symptom triad of pulmonary foci, spitting of 
blood, and anemia. The presence of iron-devour- 
ing phagocytic cells confirms the diagnosis. Two 
patients, a 12 year old boy and an 11 year old 
girl, were kept symptom-free for three years and 
one year, respectively. Contrary to the hitherto 
held opinion that the anemia was caused by a 
constant deficiency of iron, Dr. Weippl proved 
that the anemia here might be secondary to bleed- 
ing, with all the possible disturbances of iron 
metabolism, which was only secondarily involved. 


a meeting of the Society 


> 
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Fibrinous bronchitis in an infunt—At a 
meeting of the Pediatrics Society of Vienna, H. 
0. Ruziczka reported on an eight and one-half 
month old infant who had bronchopneumonia. 
When the child was admitted to the clinic, x-ray 
examination revealed atelectatic spots in the up- 
per lobe of the right lung. He recovered from 
the pneumonia; however, in three weeks his con- 
dition suddenly became worse. During a bron- 
choscopic examination, two wormlike grayish- 
white objects were removed from the bronchi; 
one was 10 cm. long, the other somewhat shorter. 
Twenty hours after a tracheotomy, the infant 
died. The pathologic-anatomic examination by 
H. O. Braun showed simple destructive inflam- 
mation of the bronchioli with many confluent foci 
of pneumonia and fibrinous bronchitis with ob- 
struction of the lumen. 

A brief discussion ensued on problems related 
to primary and secondary fibrinous bronchitis 
and to the pathogenic importance of coagulase- 
positive staphylococci, which were cultivated 
from the respiratory tract. H. P. Krepler recalled 
a similar case, in which Bordetella bronchisep- 
tica had been demonstrated. Since this microbe 
is often seen in cases of fibrinous bronchitis, at- 
tempts had been made to locate it in the reported 
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case. Dr. Ruziczka stated that fibrinous bronchi- 
tis could develop in the larger bronchi with for- 
mation of membranes, and it might also produce 
casts in the smaller airways. The case described 
here was particularly noteworthy because of the 
child’s age. 

Scarlet fever and pustular psoriasis—H. 
K. Radl and H. K. Hekele reported on a case of 
scarlet fever in a 10 year old girl in whom at five 
years of age psoriasis had developed, occurring 
in patches of pustular exanthem. Three days after 
the onset of scarlet fever, the Zumbusch type of 
pustular psoriasis again occurred, with two patch- 
es of exanthematous eruptions. Since sudamina 
developed in addition to the typical scarlatinal 
rash, and one week later the child complained of 
pains in her joints, a few similarities were found 
in the clinical pictures of scarlet fever and pus- 
tular psoriasis. In discussing the differential diag- 
nosis and treatment of sudamina and of pustular 
psoriasis, it was pointed out that the latter was 
rarely found in children, and that this was the 
first known observation of its occurrence sec- 
ondary to scarlet fever. 

H. K. Kundratitz mentioned that pustular mili- 
aria does not actually occur in pustular psoriasis; 


(Continued on page A-74) 
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it comes rather as a complication of scarlet fever. 
It is likely that both diseases develop independ- 
ently, progressing side by side. 


BRAZIL 


Corticosteroids in 

infective hepatitis— 

After reviewing the ac- 

tion of corticosteroids, 

both experimentally and 

in practice, José Alfon- 

so Escosteguy reported 

in Boletim do centro de 

estudos do hospital dos 

servidores do estado that 

he would neither limit the use of these drugs to 
the most severe cases of infective hepatitis nor 
use them routinely for all patients with this dis- 
ease. He described the results obtained in treat- 
ing 16 patients who had infective hepatitis. Of 
four patients in coma, three survived. Although 
the course of the disease was not shortened, jaun- 
dice was present for a shorter period than is 
usual. Laboratory examinations did not reveal 
any changes, and there were no marked collateral 
effects. 

Melanosis coli—In the same journal, Hely 
Fragoso reported two cases of melanosis coli 
and discussed the etiology, pathogenesis, symp- 
tomatology, diagnosis and therapy of this dis- 
ease. He emphasized that the prolonged use of 
cathartics with an anthracene base is responsible 
for the condition. 

Acute poisoning in children—Cardoso dos 
Santos and co-workers reviewed the clinical signs, 
diagnosis, treatment and prognosis of a number 
of cases of acute poisoning seen at the pediatric 
emergency ward of the University of Sao Paulo 
General Hospital in 1954 and 1955. The more 
prevalent forms of poisoning were caused by 
yellow phosphorus, hydrocyanic acid, piants con- 
taining atropine, Paraguayan pine tree seeds. 
kerosene and gasoline. 

Statistics relating to cancer—<According to 
a discussion by Antonio Pedro Mirra in Revista 
paulista de medicina, all research on the fre- 
quency of cancer should be done according to 
geographical locations; it should not be based 
on general or specialized hospital data, files of 
laboratories of pathologic anatomy, series of 
autopsies, obituary registers, etc. Data from these 
sources, however, should not be rejected, since 


they permit clinical studies which may \ eld 
beneficial therapeutic results. Geographical - ad. 
ies have thus far been done only in the Un ted 
States, Denmark, England and France. 

Dr. Mirra favors the preliminary estal 
ment of a department of cancer, to be ir 
porated into the department of epidemiolog 
the faculty of hygiene of the University of ao 
Paulo. Subsequently, departments for the siudy 
of cancer should be created in all other st. tes. 
and a central body should be established in « {fil- 
iation with the Federal Health Department. [he 
agencies would then be the centers for stud) ing 
all cases of cancer in their respective areas. 

Gastroscopy—The results of 400 gastros- 
copies done at the gastroenterology service of 
the Hospital das Clinicas da Faculdade de Medi- 
cina de Sao Paulo were reported in the Asso. 
ciagdo paulista de medicina by Drs. José de 
Souza Meireles Filho and José Fernandes Pontes. 
After presenting the data, the authors empha- 
sized the usefulness of this procedure in diag. 
nosing gastritis and in the differential diagnosis 
of benign and malignant gastric ulcer. Results of 
the examination were conclusive in 290 (84 per 
cent) of the 346 patients examined. 

Ureteral substitution—In Revista paulista 
de medicina, J. L. M. Itibere, Sergio Brenner, 
Antonio C. Freitas Netto, Masagoshi Goto and 
Rubens M. de Arruda presented a new method 
of ureteral substitution, using arterial grafts pre- 
served in alcohol. After describing the technic, 
the authors state that eight of the 13 dogs oper- 
ated on showed good results immediately, as evi- 
denced by urography or by previous contralater- 
al nephrectomy. 

Surgical diathermy of the cervical canal 
In Revista paulista de medicina, Alfonso Bianco 
reported on a controlled thermo-electrode recom- 
mended for essentially reversible coagulations of 
the uterine cervical canal. This electrode, which 
can be made by the physician, is mounted on a 
mercurial thermometer measuring 4 to 5 mm. in 
diameter by 200 mm. in length. The active part 
of the electrode is made with two bent wires. 
about 0.2 mm. in diameter, which are placed in 
perpendicular meridian planes over the surface 
of the bulb and part of the rod. Thus the active 
electrode involves about 40 mm. of the thermom- 
eter’s length, including the whole bulb. This in- 
strument makes possible exact gradations of dia- 
thermocoagulation, both the reversible and the 
irreversible types. 
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DENMARK 


Radioiodine in 
diagnosis of thyroid 
disorders — Thorkild 
Friis and L. Korsgaard 
Christensen reported 
that the following tests 
were performed for 226 
patients, some of whom 
had thyroid disorders: 

4, 24 and 48 hour meas- 

urements of the uptake of radioiodine in the thy- 
roid gland; 24 hour I'*! urinary excretion meas- 
urements; and determinations of the 24 hour 
PBI'*! and PBI'*", and of the basal metabolic 
rate. The four hour measurement of the uptake 
of radioiodine, combined with determinations of 
the PBI'*" serum level, was found to be superior. 
It is interesting to note that the normal uptake 
was much higher than that reported in Ameri- 
can series, and that 70 per cent of the patients 
with diffuse atoxic goiter had high uptakes. 

Findings in cerebral apoplexy—A study 
of 93 patients who had cerebral apoplexy was 
discussed by E. Frantzen, B. Harvald and H. 
Haugsted. Carotid arteriographies were under- 
taken: 30 patients had occlusion of a large vessel. 
four showed signs of hematoma, and the remain- 
ing 59 exhibited either arteriosclerosis or no defi- 
nite abnormality. It seems probable that the apo- 
plectic insult in many patients is due solely to 
cerebral vascular insufficiency. 

Toxic effect of menadione sodium bisul- 
fite in premature infants—A study of two 
groups of about 100 premature infants (40 per 
cent weighed less than 2000 gm. at birth) was 
reviewed by Holger Dyggve. The infants had 
received either the sodium compound 2-methyl-1, 
4-naphthoquinone or vitamin K; as an aqueous 
colloidal solution. Both preparations were ad- 
ministered as a single 10 mg. intramuscular in- 
jection immediately after birth; those infants 
with blood group incompatibility were excluded. 
Determinations of total serum bilirubin levels 
and hemoglobin and reticulocyte counts were 
done every other day. Among the infants with 
birth weights below 2000 gm., serum bilirubin 
levels above 20 mg. per cent were found in 24 
per cent of those who received the bisulfite prepa- 
ration and in 14 per cent of those who received 
vitamin K,. Higher reticulocyte counts and low- 
er hemoglobin levels were also noted in those 
who received the bisulfite preparation. Since 


minor toxic effects were demonstrated afte: ip. 
jection of menadione sodium bisulfite, this « rug 
should not exceed a single parenteral dose . { 2 
or 3 mg. If repeated injections of vitamin K are 
required, the aqueous solution of vitamin K 
seems preferable. 

Phenylbutazone for diseases of the joints 
—The clonic effect of phenylbutazone in 180 pa. 
tients who had joint disease was discussed by 
Egon Jesting, Poul Bastrup-Madsen and }'oul 
Bechgaard. The dosage was 800 mg. the first 
day, followed by 200 mg. daily for periods as 
long as three years. The best results were ob- 
tained in patients who had gout, all of whom 
showed good response to the first course of treat- 
ment. In six of nine patients who were followed 
from two months to two years, the drug con- 
trolled subsequent attacks. Patients with anky- 
losing spondylitis and psoriatic arthritis also had 
good response to the drug. 

Results were satisfactory in 24 of 71 patients 
with osteoarthritis, in 10 of 52 with rheumatoid 
arthritis, and in 8 of 20 with atypical arthritis, 
Twenty of these 143 patients were treated for a 
year or less, and 16 received phenylbutazone for 
one to three years. 


1 


Side reactions, which were generally unimpor- 
tant, occurred in 27 of the 180 patients (15 per 
cent). Of 23 patients who were treated continu- 
ously for at least six months, 22 experienced no 
discomfort. 

In comparison with other series, this study 
showed fewer good results, especially in the 
group with rheumatoid arthritis, but the fre- 
quency of side reactions was fairly low. If pa- 
tients fail to respond to a maintenance dose of 
200 mg., the dose should be increased to 400 
mg. daily before the therapy is abandoned. Phe- 
nylbutazone should be used only when severe 
joint disease is present and a convincing response 
is obtained. 

Atarax® and schizophrenia—A prolonged 
clinical trial with Atarax conducted by K. 
Aagaard-Thomson brought good results in six 
chronic schizophrenic patients. A further trial, 
using the double-blind technic, was undertaken 
in 60 chronic psychotic patients. This latter group 
was not significantly affected. Laboratory investi- 
gations showed that the drug had practically no 
effect on blood pressure, hemoglobin percentage, 
sedimentation rate, thymol turbidity reaction, 
leukocyte count and urinalysis, and side effects 
were not observed. 

(Continued on page A-78) 


POSTGRADUATE MEDICINE 





let 
pollen counts 
qUMp... 


AMBODRYL 


for relief of 


hay fever symptoms 


Sneezing, nasal congestion, and related hay 
fever discomforts can be relieved 

summer long with AMBODRYL —an antihistaminic 
of unusual potency. Most patients can enjoy 

a symptom-free season—with little likelihood 

of side effects—on as little 

as 75 to 100 mg. a day. And on those days 

when the pollen count jumps, this dosage 

may be doubled or even tripled with little 


possibility of unfavorable reactions. 


AMBODRYL Hydrochloride (bromodiphenhydramine 
hydrochloride, Parke-Davis) is available 
in the following forms: 


AMBODRYL Hydrochloride Kapseals,® 25 mg. each, 
bottles of 100 and 1,000. 

AMBODRYL Hydrochloride Elixir, 10 mg. per 4 cc.; 
16-ounce bottles. 

AMBODRYL Hydrochloride Steri-Vials,® 

5 mg. per cc., for parenteral use. Supplied in 10-cc. 
Steri-Vials, boxes of 1 and 10. 


PARKE, DAVIS & COMPANY 2 f= 
DETROIT 32, MICHIGAN *. a by 


rr, ® » 
93359 


‘a | 
| POLLEN COUNT Weath 





Daily pollen counts compiled for 
information of hay fever sufferers 
and physicians are shown below. | 
Each count represents the aver- 
age number of pollen particles per 
cubic yard of air in the 24-hour 
period. The following table shows 
counts for the last seven days. 


Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
Monday 





Medicine From Abroad 


Sterility and incompatibility in ABO 
blood system—In a follow-up study of 456 cou- 
ples who were considered sterile, Carl Felding 
found that a connection between sterility and 
blood type incompatibility could not be demon- 
strated. Over a three to six year period, 34 per 
cent of the women became pregnant and 30 per 
cent gave birth to at least one living infant. The 
distribution of marriages in which incompatibil- 
ity was present did not differ from that in a nor- 
mal group, and follow-up examination revealed 
that fertility in couples whose ABO systems were 
compatible was the same as that in those whose 
systems were incompatible. 

Roentgenography in diagnosing cancer 
of the body of the stomach—Carl Erik Lampe 
reported that in 118 cases the diagnosis of can- 
cer was definitely established at the first roent- 
genographic examination of the stomach after 
the onset of suggestive symptoms. This repre- 
sented 60 per cent of the 195 cases wherein can- 
cer of the body of the stomach was eventually 
confirmed. Changes suggestive of cancer were 
observed in 23 cases (12 per cent), and cancer 
was not found or was misinterpreted or over- 
looked in 53 cases (27 per cent). Niches in the 
body of the stomach were found in 41 cases. 
After comparing these roentgenograms with 54 
x-rays in which benign niches were demonstrated, 
it was concluded that in individual cases it is im- 
possible to determine roentgenographically 
whether a niche is a benign or malignant lesion. 

The reports abstracted here appeared in is- 
sues of Ugeskrift for laeger. 


ENGLAND 


Leishmaniasis among 
latex collectors—Pro- 
fessor P. C. C. Garnham 
and Dr. D. K. Lewis re- 
ported to the Royal Soci- 
ety of Tropical Medicine 
and Hygiene, London, on 
their investigations of the 
alleged rising incidence of 
leishmaniasis in British Honduras, where the col- 
lectors of latex from the bark of the sapodilla 
trees (from which chewing gum used to be made 
exclusively and still is partially made) live and 
work in small groups in the forests. Cutaneous 
leishmaniasis in this part of the world is largely 
confined to the ear and is known as “chicleros’ ” 


ulcer or “bay sore.” An outstanding featur: 
the ulcers is their chronicity, some being of n. 
than 30 years’ duration. In such cases ther 
destruction of the outer ear with granulo 
alternately healing and ulcerating. Leishn 
Donovan bodies are almost impossible to 
except in relatively early lesions. 

An animal reservoir for the causative parasite 
appears probable, for the chicleros are so sparse. 
ly distributed in the forest and stay for suc! a 
short time in one spot that the vector Phleboto- 
mus would have little time or opportunity to ac- 
quire the infection from one person and pass it 
on to another a few weeks later. A search was 
therefore made for parasites in a variety of ani- 
mals including armadillos, the protective armor 
of which made cardiac puncture a difficult opera- 
tion. This was compensated for, however, by the 
fact that the armadillos could later be killed and 
made very good eating. Fourteen species of Phle- 
botomus were found, including P. cruciatus Co- 
quillett, which is believed to transmit cutaneous 
leishmaniasis in Mexico: but no leptomonas were 
found in the dissected flies. It was concluded that 
the most satisfactory control measure was likely 
to be an attenuated vaccine. 

Diagnosis of appendicitis— Although prog- 
ress now demands greater accuracy of the sur- 
geon and the physician in diagnosing appendi- 
citis than ever before, it has contributed no new 
diagnostic aids for their use. Clinical judgment 
remains the sole arbiter. As Sir Heneage Ogilvie 
has said, “Acute abdominal emergencies strike. 
unheralded, into the daily life of families,” and 
nothing else highlights so vividly man’s depend- 
ence on his doctor. No other occasion demands 
so much of the physician or the surgeon, stand- 
ing alone and compelled then and there to make 
up his mind on what may well be a matter of 
life and death. No x-rays! No laboratory reports! 
No registrars or interns! Just the doctor on his 
own, while time seems to stand still and the fam- 
ily waits for his verdict. 

In the Practitioner, Professor Charles A. Wells 
and Dr. John A. Shepherd, Liverpool, point out 
that cases of acute appendicitis far outnumber all 
other acute abdominal crises. For this reason. 
the rate of accuracy in diagnosis is high. Most 
surgeons will admit that in an appreciable num- 
ber of cases appendicitis is diagnosed preopera- 
tively with confidence, but that other conditions 
giving rise to local right iliac peritonitis are dis- 
covered at operation; however. not every surgeon 
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will admit the significant frequency with which 
acute appendicitis is diagnosed and nothing ab- 
normal is found. Pyelitis, pleurisy and pneu- 
monia may all simulate appendicitis, but the 
differentiation should be made if the clinical 
survey is complete. Acute nonspecific mesenteric 
adenitis in children cannot be confidently dif- 
ferentiated without operation. In women, rup- 
ture of minor physiologic cysts of the ovary may 
closely simulate appendicitis. An inflamed ap- 
pendix in a high position may mimic an acute 
cholecystitis. Localization of effusion in the right 
iliac fossa from perforated duodenal ulcer may 
also be deceptive. 

The standard pattern of history, symptoms and 
signs must be discarded as a mental concept in 
favor of a more liberal clinical interpretation of 
underlying pathologic changes. By the same proc- 
ess of reasoning, it may be confidently said that 
rules of conduct based on the assumption that the 
appendix has been inflamed for 24 or 48 hours 
are outmoded. 

Managing deformities of the rheumatoid 
hand—In discussing this subject at the Royal 
Society of Medicine, Dr. D. A. Brewerton, Lon- 
don, said that prevention is really effective only 
in the early stages, when the joints are inflamed 
and before lasting deformities have begun. At 
this stage, treatment should be based on the de- 
formities that are likely to occur and become 
important to the patient. Rest is difficult to pre- 
scribe, but it is undoubtedly the most important 
measure available. Other treatments are of little 
use if the patients constantly drive themselves 
against pain and fatigue to all sorts of activities 
that are harmful to their hands. Hand splints may 
be used either to rest the hand and diminish in- 
flammation or to correct deformity. Undoubtedly 
the best way to mobilize an acutely painful hand 
is to immobilize it with a splint. Splints should 
maintain opposition as much as possible. 

Patients who have recently acquired rheuma- 
toid arthritis need to be given sympathetic under- 
standing and general advice and to feel that 
something is being done. Heat undoubtedly re- 
lieves pain temporarily, but there is little choice 
between one form of heat and another. Wax is 
particularly comforting and is convenient as a 
preparation for exercises, but it certainly does 
not deserve to be treated almost as if it were spe- 
cific for rheumatoid arthritis; hot water is prob- 
ably as good. Exercises are most valuable when 
voluntary movement is prevented by severe pain, 
lesion of a tendon or contracture of a muscle. 


FRANCE 


New ideas on stutter- 
ing—In a recent issue of 
La semaine des hépitaux 
de Paris, Dr. E. J. Garde 
stated that the various types 
of stuttering are due to 
many pathogenic factors, 
including aphasia, motor 
and hypothalamic-dience- 
phalic disorders, and vasomotor or vegetative 
conditions. These result in dysphasic symptoms, 
which are of cortical origin, and dysarthric symp. 
toms, which originate in the subcortical, striatal- 
pallidal or bulbar region. That the stutterer’s 
speech becomes worse when he is under the in- 
fluence of alcohol points to a condition of corti- 
cal origin, and the aggravation of stuttering by 
left-handedness or by hormonal disturbances (as 
during puberty) indicates the presence of sub- 
cortical hypothalamic elements. 

In accordance with the ideas of De Quiros, 
Garde assumes that the direct connection between 
the function of the cerebral cortex and the activ- 
ity of the subcortical regions indicates that the 
main cause of stuttering is a functional lack of 
coordination between these organs. 

The dominant symptom is dysrhythmia. Ameri- 
can workers have accurately demonstrated that 
the nerve organs work according to rhythmic 
phases, interrupted by refractory phases. The ac- 
tion of the refractory phases conditions the change 
in speech function. Logopedics, the study of such 
defects, gives information about the coordination 
of the cerebral cortex with the subcortical parts. 
It allows the observer to pursue the development 
of rhythm disturbances; it gives numerical data, 
permits detection and preventive treatment of 
stuttering, and helps in determining therapy. 

The author describes three technics for testing 
persons who have difficulty adapting to changes 
in the rate of speech: reading, repetition of 
words, and reading with associated deafening. 

The reading of rhythmic texts is preferable. 
After the phrases are read and reread to the sub- 
ject, he then does his own reading, first at nor- 
mal speed, then very rapidly,.then again slowly. 
Observers note repetitions and obstructions, the 
signs of dysarthria; additions, transformations 
and lengthenings, symptoms of aphasia; and 
elisions or absences of an epileptic nature, which 
necessitate an electroencephalographic examina- 
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tion. Normal persons will easily adapt themselves 
to the three types of reading. The emotional sub- 
jects, having become familiar with the method, 
will finally become adapted; however, it is im- 
possible for a person with a psychopathologic 
form of stuttering to adapt to rapid reading. 

Repetition of words is used in dealing with 
children. A long word or a group of words is pro- 
nounced, repeated once at normal tempo, then 
rapidly, then again slowly. 

In reading with associated deafening, the pa- 
tient is deafened by a noise of 80 to 100 db. In 
general, stuttering is thus improved. For certain 
persons with a grave disturbance of rhythm, rapid 
reading is difficult under these conditions. This is 
explained by the existence of connections between 
the brain areas which are excised or inhibited by 
the intense noise in the background. 

Stutterers examined by Dr. Garde were almost 
evenly divided into sympatheticotonic and vago- 
tonic types, with, perhaps, a predominance being 
vagotonic. Tests with ADRENALIN® and atropine 
were made on these persons. The author reported 
curing an eight year old girl by giving her Ad- 
renalin, first in the form of 0.5 mg. injections 
and later orally. 

Tests indicated that provoked left-handedness 


caused stuttering in about a third of the 
jects; however, this cause of stuttering is 
important than has been maintained. The m« 
cause of stuttering should be particularly inv. 
gated in cases of late onset which are prob: 
of emotional nature. When it is effective, psy: 
therapy will bring about rapid improvement. 
After complete medical examination and tak 
of the case history, many forms of pharmaco 
namic treatment may be used. The asthmatic 
tient requires PHENERGAN®; the spasmodic per 
needs transcerebral ionization with calcium, ; 
the patient with endocrine disturbances shou 
receive male hormones. However, the basic tr 
ment should consist of a combination of chlor- 
promazine (LARGACTIL®), reserpine and a vay: 
lytic or sympathicolytic substance (according 
the case), with restriction of sodium while the 
dosage of Largactil is high. Weight control and a 
continuous check on the blood pressure are im- 
portant for relieving possible water retention and 
low blood pressure. Therapy with reserpine and 
sympathetic medicaments is continued for six or 
eight weeks. Of course, such medication must be 
combined with other therapeutic technics and 
with re-education. Negroes supposedly react most 
favorably. 
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Subchondral Necrosis of Bone 


PAUL C. HODGES* 


In the absence of disease or disuse, live bone 
undergoes endless metamorphosis; old tra- 
beculae are torn down and replaced by new 
trabeculae in such perfect balance that the 
density of bone remains constant. If, for any 
reason, rebuilding lags behind destruction, 
bone becomes abnormally translucent to 
x-rays. For example, when an extremity is 
immobilized because of pain or for any other 
reason, destruction of old trabeculae con- 
tinues, but the rebuilding of new trabeculae 
is slowed down, producing disuse osteoporo- 
sis. If rebuilding becomes more active than 
destruction, the density of bone increases. For 
example, the overuse of the hip joint incident 
to the loss of the sense of pain in Charcot’s 
joint stimulates abnormally active production 
of trabeculae, producing subcortical sclerosis 
in the head of the femur and in the bone 
adjacent to the acetabulum. 

Live bone invaded by neoplasm usually is 
destroyed but occasionally is stimulated to 
the production of reactive bone. In live bone, 
Paget’s disease produces initial abnormal tra- 


*Emeritus Professor and Chairman, Department of Radiology, Univer- 
sity of Chicago, Chicago, Illinois. 


May 1959 


becular destruction followed by abnormal re- 
pair. In these and other diseases and in in- 
juries of live bone, the fact that the tissue has 
a blood supply and is metabolizing has a pro- 
found effect on the nature of the lesion that 
is produced. 

Small pieces of fetal bone explanted to suit- 
able culture media survive the loss of their 
blood supply and draw nourishment from the 
medium; but in children and adults, bone de- 
prived of its blood supply dies promptly and, 
being dead, no longer becomes osteoporotic 
with disuse or sclerotic with overuse. 

As far as neighboring living tissue is con- 
cerned, it has become a “foreign body.” Even 
when grafts of bone are taken from the tibia 
of a patient and inserted through tunnels bored 
through the fractured neck into the head of 
his own femur, they do not survive but merely 
serve as a physiologically optimal framework 
on which the osteogenic tissues of the femoral 
neck may lay down new bone. 

I shall discuss conditions in which the le- 
sion consists of the death of a segment of 
bone, particularly of bone that lies beneath 
articular or nonarticular cartilage. Some of 
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these conditions have been known since long 
before the discovery of x-rays, and for a quar- 
ter of a century it has been generally recog- 
nized that collapse of the fractured head of 
the adult femur, Perthes’ disease of the femor- 
al head in children, osteochondritis dissecans, 
and numerous other lesions of the developing 
and the adult skeleton are instances of local- 
ized necrosis or, in other words, death of bone 
(figure 1). In most of the adult lesions there 
has been no difficulty in obtaining tissue for 
gross and microscopic examination. In the 
childhood lesions, however, surgery seldom is 
indicated, and our concept of them is based 
on x-ray findings, the histology in a few cases 
of late-stage Perthes’ disease, and inference 
from the well-documented histology of adult 
lesions. 

In the interest of brevity and clarity, I shall 
not attempt to differentiate between demon- 


strated fact and highly probable theory. 


Fate of Retained Subchondral 
Dead Bone 


Two strongly conflicting misconceptions 
must be disposed of at the outset: 

1. It formerly was believed that the bones 
of a dead retained fetus underwent osteoporo- 
sis preliminary to absorption by maternal tis- 
sues. This totally false belief probably grew 
from the fact that the polyhydramnios fre- 
quently accompanying death of the fetus in- 
creases x-ray scatter, thus blurring the outline 
and reducing the contrast of the x-ray image 
of the fetal skeleton. 

2. In opposition and equally wrong is the 
belief that dead bone, by taking up calcium 
phosphate from the tissues in which it lies, 
becomes denser than it was during life. Three 
specious arguments have been offered in sup- 
port of this view: (1) Slices of rachitic bone 
containing nonossified osteoid tissue ossify 
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ricuRE 2a. A 52 mm. fetal pig in which dead formalized bone has taken up silver nitrate during five days of immer- 
sion in a 0.5 per cent solution of that salt. b. Normal litter mate. 


when they are placed in serum containing an 
adequate amount of calcium phosphate. (2) 
When embryos of pigs are placed in silver 
nitrate solution (figure 2), the partially ossi- 
fied skeleton takes up silver salt, whereas the 
soft tissue does not. (3) In experimental ani- 
mals injected with tagged calcium phosphate. 
some of the tagged material can be recovered 
from skeletal segments that have been ren- 
dered necrotic by interruption of their blood 
supply. 

Refutation of the arguments presented is 
easy. (1) Osteoid can be elaborated only by 
living tissue, but, having been formed, it 
needs only the chemical addition of calcium 
phosphate to become bone. It ossifies in vitro, 
not because it is dead but in spite of that fact. 
(2) The substitution of calcium by silver is a 
predictable chemical phenomenon,’ but the 
chemical transfer of large amounts of serum 
calcium phosphate to retained dead bone is 
not. (3) When one remembers that in some 
chemical experiments it is necessary to con- 
sider the extent to which the glass of the beak- 
er dissolves into the solution it contains, it 
does not seem strange that there is some small 
chemical interchange between a piece of dead 
bone and the juices of the tissue in which it 
lies, but the magnitude of such adsorbed cal- 
cium phosphate must be minute and not like 
that required to produce x-ray changes. 


X-ray Appearance of Dead 
Subchondral Bone 


lf death of subchondral bone is preceded 
by osteoporosis, the fact that it is dead is not 


detectable by x-ray until collapse and repair 
have occurred. 

When acute injury kills a segment of pre- 
viously normal bone and then causes immo- 
bilization of the part, the dead bone retaining 
normal density stands out in sharp contrast as 
disuse osteoporosis develops in neighboring 
live bone. 

In children in whom the richly vascularized 
overlying cartilage usually is unimpaired, one 
sees first the relative increased density that 
occurs in adults followed shortly by an ab- 
solute increase as osteogenetic tissues in the 
cartilage lay down on the trabeculae of dead 
bone a network of new bone. The new bone 
need not be very plentiful or very dense in 
order to produce this effect. and unit density 
becomes even greater as the center breaks up 
and fragments are impacted into one another. 


Subchondral Necrosis of the 
Head of the Adult Femur 


Much of the work on this subject was done 
by the late Dr. D. B. Phemister at the Univer- 
sity of Chicago, and five years ago I epito- 
mized the situation as follows:* 


The head of the femur receives most of its 
blood from the branches of the anterior and 
posterior circumflex arteries traveling in the 
capsule of the neck and a much smaller amount 
from arteries of the round ligament. When the 
neck is fractured near the head, all of these 
vessels are in jeopardy. Sometimes enough of 
them escape injury so that circulation in the 
proximal fragment is maintained, but in most 
cases the bone and the articular cartilage of 
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FicuRE 3. Fracture of the neck of the left femur in a 22 year old man with subchondral necrosis of the head. a. Dis 
use osteoporosis in the right hip six months following automobile injury in which the neck and shaft of the left femur 
were fractured. b. X-ray of the left hip made on the same date as view (a). The head and proximal portion of thé 
neck are strikingly denser than the shaft of the femur; being dead, they have not been able to undergo disuse osteo 
porosis. c. Eight months after injury and one year following surgery. Union has occurred and the dead head is being 
replaced by new bone, the metamorphosis being expedited by autoplastic tibial grafts. 


the head suffer aseptic necrosis (figure 3). 
Even when the head survives there may be non- 
union, but more commonly union occurs by 
virtue of callus growing from both fragments 
to bridge the fracture line. When all or most 
of the proximal fragment dies, union is less 
common because callus grows only from the 
living distal fragment. When the head dies and 
union does occur, either spontaneously or fol- 
lowing surgical procedures, the dead head is 
gradually infiltrated by new blood vessels 
which break down and remove old dead bone 
and replace it by new. This is a most desirable 
phenomenon, but while it is going on the 
head is mechanically weaker than it was when 
it was made up wholly of dead bone, and if it 
is subjected to weight bearing it is apt to 
suffer pathologic fractures ranging all the way 
from slight flattening of the articular cortex 
at the weight-bearing point to complete refrac- 
ture through the neck. Sometimes such sec- 
ondary fractures coming on months or even 
years after the initial injury constitute the first 
intimation that the head is necrotic, and many 
physicians have been misled into assuming 
that the head has survived for a long time after 


the vascular injury and has died only later at 
about the time of the observed collapse. 

Sometimes the damage to the blood supply 
of the femoral head and neck is caused by dis- 
location rather than fracture and sometimes 
by irradiation, but regardless of the cause of 
the vascular disturbance the repair processes 
are identical in type and vary only in degree 
and rate. 


Perthes’ Disease 


Although the publications by Legg and 
Calvé preceded Perthes’ by three years, it was 
Perthes who really established the existence 
of this entity, and it is his name that is usu- 
ally attached to it. 

Incidence is only half as great in girls as 
in boys, and the common age range is six to 
eight years, with extremes as low as three 
years and as high as 12. The lesion is usually 
but not invariably unilateral, and the principal 
clinical sign is limping. Such pain as may be 
present frequently is referred to the knee. The 
physical examination usually reveals little ab- 
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FIGURE 4. Perthes’ disease with excellent clinical results. a. Normal left hip 
of a three and one-half year old boy six months after onset of Perthes’ dis- 
ease of the right hip. b. Perthes’ disease of the developing center for the 
head of the right femur six months after onset of symptoms. The center is 
irregular in shape, smaller and denser than the normal center on the left. 
The cartilage space is broader than normal. c. Four months later, the dead 
center is beginning to break up. d. Sixteen months after the first film, re- 
building of the center is well advanced. e. At age seven, the right hip is 


practically normal in size, shape and density. 


normality but roentgenograms are highly diag- 
nostic (figures 4 and 5). Sometimes the cause 
of the vascular interruption is known to be 
injury or even dislocation; but even when no 
cause can be found, the clinical course, the 
x-ray findings and the histology in the few 
cases which have come to surgery make it 
clear that the developing center for the head 
has become avascular. Unlike the situation in 
adults, however, the overlying cartilage sur- 
vives. As in adults, the center retains normal 
density in the face of surrounding disuse osteo- 
porosis; but, in addition, the enveloping liv- 
ing cartilage presently lays down on the tra- 
beculae of dead bone a network of new bone 
and this even further enhances the density of 
the center. 

If the child is put to bed so that the weak- 
ened head is not flattened by weight bearing. 
the newly constructed head may be of almost 
completely normal size and shape; but if, 
through inadequate management, the head 
becomes injured during the period in which 
it is structurally weak, a functionally poor 
head may result. 

As in the adult head, old dead bone and the 
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new bone laid down on it presently are in- 
vaded by blood vessels, which, by a process 
that Phemister termed “creeping substitution,” 
absorb dead bone and the temporary network 
of new bone and rework them into a new 
center. 


Slipped E piphysis 


In some children, particularly adolescent 
overweight boys, there comes a period in fem- 
oral development when the epiphysial line be- 
tween the head and the neck of the femur is 
almost parallel to the long axis of the body, 
so that in weight bearing the sheer stress is of 
maximal grade. Under these circumstances, 
slip may occur between the head and neck, 
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FIGURE 5. Perthes’ disease with poor clinical results. a. 
Normal left hip of an eight year old boy who had a 
history of two years of pain on the right side and limp- 
ing. b. Right hip. When first seen by us, the necrotic 
center for the head of the right femur was fragmented 
and partly absorbed, and secondary changes had occur- 
red in the neck. X-ray examination elsewhere at the 
time of onset of symptoms was said to have been nega- 
tive. Unfortunately, follow-up was deferred for two years; 
during this time the child was allowed to walk. c. After 
six months of bed rest, thefe has been some reconstruc- 
tion of the head; the treatment was continued for a 
second six months. d. At age 19, the head and the ace- 
tabu'um are badly deformed; the leg is shortened, and 
the thigh and calf muscles have atrophied. 
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usually with some external rotation of the 
femoral shaft. When the condition is found 
early enough and weight bearing is discon- 
tinued, union occurs and a good hip joint re- 
sults; however, occasionally the slip will be of 
such severe grade as to interrupt the blood 
supply to the femoral head, producing aseptic 
necrosis. The point to note is that slipped 
femoral epiphysis in itself is not Perthes’ dis- 
ease; Perthes’ disease ordinarily does not in- 
volve epiphysial slip, but in some cases of 
slipped epiphysis Perthes’ disease may result. 


Subchondral Necrosis of the 
Carpal Semilunar 


This rather unusual condition, sometimes 
termed Kienbéck’s disease, occupies a place 
of particular importance among the subchon- 
dral necroses because it was in this condi- 
tion that Axhausen established histologic proof 
that the lesion was collapse of a dead bone 
rather than fracture of one that had become 
softened by disease. Almost always there is 
history of direct trauma followed by gradually 
increasing pain and disability, and, presently, 
roentgenograms will show the semilunar dense 
by contrast with surrounding osteoporotic bone 
(figure 6). Theoretically, the processes of re- 
vascularization absorption of dead bone and 
replacement by new bone, which occur in the 
head of the femur, might be expected to oper- 
ate here as well; however, practically, it usu- 
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FIGURE 6a. Subchondral necrosis of the carpal semilunar. 
Partial collapse of necrotic semilunar in the right wrist 
of a 56 year old woman. The patient had a history of 
protracted pain, stiffness and swelling, with resulting 
disuse osteoporosis of the other bones of the wrist and 
forearm. b. Normal left wrist. 


ally proves to be better to remove the dead 
semilunar and thus shorten the period of 
invalidism. 


Subchondral Necrosis of Fragment 
of Fractured Carpal Scaphoid 


When the carpal scaphoid is fractured, it 
is not unusual for the ulnar fragment to lose 


FIGURE 8a and b. Fron- 
tal and lateral views of 
osteochondritis disse- 
cans of the medial con- 
dyle of the left femur 
in a 48 year old man. 
The patient had a two 
month history of bouts 
of pain and locking of 
the joint. 
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FIGURE 7. Subchondral necrosis of the ulnar fragment of 
a fractured right scaphoid in an 18 year old boy. The 
dead fragment retains normal density, while surrounding 
bones have undergone disuse osteoporosis. 


its blood supply. This development makes for 
a painful wrist and the likelihood of nonunion 
of the fragments. If the radial fragment re- 
tains its blood supply, it, with the other bones 
of the wrist, undergoes disuse osteoporosis, 
against which the normal density of the dead 
ulnar fragment stands out in sharp contrast 
(figure 7). Here, too, it is usually best to re- 
move the dead fragment surgically in order 
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FIGURE 9. Freiberg’s disease of the 
head of the left second metatar- 
sal in a 13 year old girl with a 
history of injury four months 
earlier. The cartilage space is 
widened; the head is dense, vacu- 
olated and partially collapsed. 
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FIGURE 10. Subchondral necrosis 
of the right tarsal navicular in a 
six year old boy. The space be- 
tween the astragalus and the 
cuneiform is not diminished, be- 
cause the cartilaginous portion of 
the navicular remains unchanged 
and only its ossification center is 
involved. In this case, as in most 
others, the center was recon- 
structed, and a few years later 
the ankle appeared normal. 


to shorten the period of disability, but if this 
is not done the process of creeping substitu- 
tion, which has been described elsewhere, usu- 
ally will rebuild the dead fragment and cause 
it to unite with its mate. 


Osteochondritis Dissecans 


Like so many skeletal diseases in which we 
have become extremely dependent on x-rays, 
osteochondritis dissecans was quite well under- 
stood a decade before Roentgen’s discovery 
because of careful clinical studies. In Kénig’s 
original article, the particular emphasis was on 
osteochondritis dissecans at the elbow joint; 
with the years, it has been described in almost 
every joint in the skeleton. However, this con- 
dition is found far more frequently in the 
knee than in any other location. 

In most of the patients who experience lock- 
ing of the knee joint, the offending loose body, 
popularly known as a joint mouse, is a frag- 
ment of semilunar cartilage which is quite in- 
visible by x-ray. Occasionally, however, it is a 
dead button of bone separated from the con- 
dyle, usually the medial condyle (figure 8). 
The reason why such a segment of articular 
surface should die has never been adequately 
explained, but there is a wealth of histologic 
material to support the argument that death 
does in fact occur. Usually, the button lies at- 
tached to its bed for some time, and it may 
be absorbed and replaced without ever sepa- 
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rating from the bed. More commonly, it does 
separate to become a loose body in the joint 
of the knee. 


Freiberg’s Disease of the Head of 
the Left Second Metatarsal 


This manifestation of subchondral necrosis 
usually is found in girls or young women, 
which leads to the suspicion that the basic 
cause may be the wearing of shoes that are too 
tight and, particularly, too short. In most 
cases it is possible to obtain a history of 
minor injury. Clinically there is pain on weight 
bearing that is increased by activity, and on 
examination there is local tenderness that is 
increased by passive movement of the joint. 
Usually, the diagnosis is not made until con- 
siderable deformity of the dead head has oc- 
curred (figure 9). 


Subchondral Necrosis of the 
Tarsal Navicular 


Kohler was the first to draw attention to 
this particular manifestation of subchondral 
necrosis, and the disease sometimes is called 
by his name. As in so many other of the sub- 
chondral necroses, the etiology is obscure, but 
the relative frequence of bilaterality and its 
occurrence in children who have necroses in 
other parts of the skeleton suggest a systemic 
disturbance. Whatever the cause, the ossifica- 
tion center of the navicular dies (figure 10), 


POSTGRADUATE MEDICINE 








bu 


Th 


we 
de 
bu 











but the surrounding cartilage remains normal. 
The usual sequence of events occurs and if 
weight bearing is avoided so as to prevent 
deformity of the weakened cartilage the re- 
built center will be practically normal. 


Osgood-Schlatter Disease 


One more instance of subchondral necrosis 
in the juvenile skeleton should be mentioned, 
but I am not illustrating it at this time. I re- 
fer to the condition known as Osgood-Schlatter 
disease of the tibial tuberosity. The proximal 
epiphysis for the tibia begins to develop an 
ossification center in the last months of fetal 
life and after birth enlarges rapidly, but for 
a long time the downward projecting beak of 
the tuberosity remains purely cartilaginous. 
During this period it can be detected only by 
inference. What we actually see is the mortise 
in the anterior surface of the tibia, in which 
the cartilaginous structure lies. At about pu- 
berty 
more centers of ossification develop in the 
cartilaginous tuberosity; they rapidly fuse and 
unite with the main portion of the epiphysis. 


earlier in girls, later in boys—one or 
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During this period of rapid development, the 
tuberosity appears to be particularly sensitive 
to injury. There has been considerable argu- 
ment as to whether Osgood-Schlatter disease 
represents fracture of the tibial tuberosity or 
aseptic necrosis in a developing tuberosity. 
The answer probably is that both conditions 
are present. 

In my experience, the patients are usually 
boys, and, in a considerable number of in- 
stances, they are choirboys who certainly have 
discovered and possibly induced their lesions 
by much kneeling. 

Whether the course of repair is mild or 
stormy, the end result is almost invariably 
good; after fusion has occurred, only a small 
amount of abnormality can be detected in the 
tuberosity. 


REFERENCES 


1. Hopces, P. C., Jr.: Ossification in the fetal pig. A 
radiographic study. Anat. Rec. 116:315-326 (July) 
1953. 

2. Hopces, P. C.: Normal bone, diseased bone, dead 
bone. Am. J. Roentgenol. 71:925-940 (June) 1954. 





highest fluid yields, 

lowest blood pressure levels 

yet achieved with ora: 
diuretic-antihypertensive 
therapy 


Gah ceiceroialielce)iait-y4.e(-m O18 


SEE 4-PAGE REPORT THIS ISSUE 





he'll be pulling down his pay again soon thanks to 


PARAFLEX + TYLENOI 


for muscle relaxation p/us analgesia 


and in arthritis 





| 


McNeil Laboratories, Inc « Philadelphia 32,-Pa 





] 


logger who rafts logs in a “boom” 


prescribe PARAFON in low back pain 


sprains —strains —rheumatic pains 


I PARAFPON tablet i 
PARAVELEX Chlorzoxazone 125 mg 
\1 t ether 1 r laxan 
| \cetamin 00 m 
| I rred analge for painful 
lad ' 
tld 
2) | I ae l 
‘ Lalle ed, pink iT 
| P i witht PRet I t 
. 5 VFLEX® Chile 170MM | 
| } I Na " U0 mg 
1 { 
I ff l 
1 | re conu 
Lapp t should 
hn prescribit PARAFON 
| I I 


lrademark U-:S. Patent Pendiu 





May 1959 


Introduction 


I am glad, as President of the American Heart 

Association, to be called on to write an intro- FRANCIS L. 
ductory statement for PostcrapuATE Mept- CHAMBERLAIN 
CINE’S special issue on cardiovascular diseases. 


The primary function of the American Heart Association is to support 
the acquisition of new knowledge through research. Since the American 
Heart Association became a voluntary health agency, funds annually avail- 
able for cardiovascular research, largely from the American Heart Associa- 
tion and the National Heart Institute, have skyrocketed from less than $2 
million 10 years ago to $33 million this year. 


The literature is correspondingly flooded with reports which require 
more time-consuming sifting than most busy practitioners can find. 


It is highly appropriate that this special issue represents such sifting by 
many of the world’s leading experts. Furthermore, in selecting a wide range 
of the most important recent advances in this field, the editors have main- 
tained perspective, for they have included not only the tremendous recent 
advances in vascular surgery, diuretics and management of strokes, but also 
all-important prophylactic measures against the “big three” killers by stress- 
ing rheumatic fever prophylaxis, drug control of blood pressure, and the 
early glimpses of practical measures aimed at preventing atherosclerosis. 


Such selection and presentation serve admirably to pass the rewards of 
research on to the people. 


Francis L. Chamberlain, M.D. 


President, American Heart Association 





Errors in cardiac diagnosis may have grave consequences. Most errors resi \t 
from faulty interpretation of functional symptoms or electrocardiographic, roe 
genographic or physical findings, as well as misinterpretation of symptoms de 
to disease in other organs, or, occasionally, nonrecognition of a cardiac disord. 
The author reviews examples of mistakes and emphasizes that the most comm: n 
cause of error is failure to obtain and properly interpret an accurate histo: 


Errors in Cardiac Diagnosis 


A. CARLTON ERNSTENE* 


The Cleveland Clinic Foundation, Cleveland 


AN erroneous diagno- 
sis of organic cardiac 
disease in a person with 
functional symptoms or 
insignificant electrocar- 
diographic, roentgeno- 
logic or physical find- 
ings may have grave 
emotional conse- 
quences and seriously 
affect his vocational ca- 
reer. Equally harmful 
effects may follow an 
incorrect diagnosis of heart disease based on 
misinterpretation of symptoms of disease in 
other organs. Important errors also may be 
made in the reverse direction, the cardiac 
nature of the illness being overlooked and the 
symptoms or physical findings wrongly at- 
tributed to a disorder in some other structure. 
The purpose of this discussion is to review 
these mistakes with particular regard to fea- 
tures which make their avoidance possible. 


A. CARLTON 
ERNSTENE 


*The Cleveland Clinic Foundation and The Frank E. Bunts Educa- 
tional Institute, Cleveland, Ohio. 
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Functional Symptoms, Unimportant 
Arrhythmias and Inconsequential 
Murmurs 


Palpitation, weakness and lightheadedness 
are due more often to a functional disturbance 
than to organic heart disease, and dyspnea 
and pain in the chest are frequently the result 
of nervous tension. The nonmedical public is 
well aware that shortness of breath is a com- 
mon symptom of organic heart disease, and 
this often is responsible for erroneous self- 
diagnosis. Many tense, apprehensive persons 
come to their physicians quite certain that 
their respiratory difficulty is due to a serious 
cardiac disorder. Observation reveals occa- 
sional or frequent sighing, and in many in- 
stances there is periodic deep, forced inspira- 
tion, often of such degree that the accessory 
muscles of respiration are brought into action. 
The patient complains of a sense of suffoca- 
tion and a feeling that during inspiration air 
will not pass beyond a certain point in the 
midchest. 

Sighing respiration and these other features 
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are parts of the hyperventilation syndrome, 
with rare exceptions a psychosomatic disorder. 
The overbreathing results in a reduction in 
the carbon dioxide content of the arterial 
blood, which may cause fatigue, weakness, diz- 
ziness or lightheadedness, heart consciousness, 
numbness or coldness of the hands and feet, 
soreness or aching in the muscles of the thorax, 
back or extremities and, in unusual instances, 
tetany with carpopedal spasm. It is chiefly the 
respiratory distress and heart consciousness 
that arouse fear of cardiac disease. The other 
symptoms the patient often interprets as mani- 
festations of an impending cerebral vascular 
accident. 

Reassurance that the dyspnea is due to emo- 
tional tension and not organic disease and an 
explanation of the relation between the other 
symptoms and reduced arterial carbon dioxide 
content usually lessen the patient’s concern 
and bring about clinical improvement. The 
beneficial effect of these measures can be re- 
inforced by demonstrating on the patient that 
voluntary hyperventilation reproduces the 
symptoms and that breath holding or rebreath- 
ing from a paper bag then gives prompt relief. 

A common problem for general practition- 
ers, internists and cardiologists is that of stick- 
ing or aching precordial pain which has been 
diagnosed by the patient or by a hurried physi- 
cian as due to angina pectoris. The discom- 
fort arises in the soft tissues of the chest wall, 
but the exact mechanism of its production is 
not known. That it is the result of fatigue or 
emotional strain and not evidence of heart 
disease is well established. Typically the pain 
of angina pectoris originates in the substernal, 
not the precordial, area, and in the occasional 
case in which it is first felt in the precordium 
there almost always is prompt spread to the 
retrosternal region. In contrast the pain under 
consideration is not substernal in location and 
does not radiate to that area. At times, how- 
ever, it spreads upward toward the left shoul- 
der and even down the left arm, but usually 
along the lateral, not the medial, aspect. The 
sharp or sticking variety may be of no more 
than momentary duration, but the dull or ach- 
ing type and that described as a sense of 
heaviness frequently last hours at a time. The 
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discomfort is not induced by physical activity 
but may come on after a period of exertion. 
Rest and nitroglycerin fail to give prompt re- 
lief. Misinterpretation of the complaint un- 
doubtedly is one of the most common causes 
of iatrogenic heart disease, and the principal 
reasons for error appear to be failure to ob- 
tain an accurate history and lack of apprecia- 
tion of the difference in significance between 
precordial and retrosternal pain. 

The anterior chest wall syndrome of Prinz- 
metal and Massumi’ presents a problem some- 
what similar to that of neuromuscular precor- 
dial pain. It is characterized by persistent, 
continuous pain in the anterior chest wall, 
often with periodic exacerbations which sug- 
gest angina pectoris or repeated episodes of 
acute coronary failure. Although the condi- 
tion may occur in the absence of organic heart 
disease, many of the patients have had earlier 
myocardial infarction, and in these the pain 
first develops a few weeks to a few months 
after the onset of the attack. In such instances 
especially there is some danger of erroneous 
interpretation. 

The mechanism of the disturbance is not 
known, but in the postinfarction type an anal- 
ogy to the shoulder-hand syndrome has been 
suggested. The pain often persists for weeks 
or months and may involve the entire anterior 
chest wall but usually is most severe in the 
sternal or precordial region. The paroxysms 
increase in severity and last from a few minutes 
to several hours. They are not brought on by 
walking but may be induced by quick move- 
ments of the body or by use of the arms. 
Nitroglycerin does not give relief. Electro- 
cardiograms taken during the attacks show no 
change from records made in the intervals 
between them. On physical examination there 
is often striking tenderness of the chest wall. 
In the postinfarction type of the syndrome the 
patient frequently interprets the pain as in- 
dicative of further damage to the heart. It is 
important, therefore, that the physician be 
aware of the condition so that he may give 
prompt reassurance and avoid needless restric- 
tions on activities and the possible develop- 
ment of an anxiety neurosis. 

Next to pain in the chest wall of functional 
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origin, premature beats are the most common 
cause of concern on the part of patients about 
the possible presence of heart disease. Dis- 
agreeable sensations may result from the pre- 
mature contractions themselves, the following 
compensatory pause, or the extra force of the 
next normal beat. Frequently the arrhythmia 
does not cause symptoms and is discovered 
accidentally by persons who make it a practice 
to feel their radial pulse. 

In patients who have otherwise normal 
hearts, premature beats are of no significance 
and seldom require treatment other than re- 
assurance. Inquiry should be made concern- 
ing nervous tension, fatigue and excessive 
consumption of tobacco or coffee, for control 
of these factors may diminish the number of 
ectopic contractions or abolish them. Mild 
sedatives often are beneficial and, if symp- 
toms persist in spite of these, quinidine sulfate 
may be prescribed. It also is helpful to point 
out to the patient that the irregularity usually 
is present only at rest and can be eliminated 
by physical activity. 

Although premature beats occur in many 
normal persons, they are even more common 
in patients who have organic heart disease 
and may then on occasion have clinical signifi- 
cance. Frequent ectopic contractions of ven- 
tricular origin, for instance, are a well-recog- 
nized manifestation of digitalis intoxication, 
and in elderly persons they may also be an 
early indication of myocardial strain and be- 
ginning failure. Ventricular premature beats 
are observed also in many patients during the 
first few days after acute myocardial infarc- 
tion. Here they are of no significance when 
they occur at infrequent intervals, but when 


FIGURE 1. Elevation of the S-T 
segments due to early repolariza- 
tion of the ventricles. White man 
28 years of age with neurocircu- 
latory asthenia and no organic 
heart disease. 
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more numerous they may be the precursor >f 
ventricular paroxysmal tachycardia. This _ r- 
rhythmia in turn may be responsible for | .¢ 
development of acute pulmonary edema, c: n- 
gestive heart-failure, peripheral circulat: :y 
collapse, or fatal ventricular fibrillation. 
Greater interest and improved teaching in 
cardiology have reduced the incidence of n.:s- 
interpretation of functional cardiac murmu:s. 
Nevertheless, errors still occur and lead to 
needless anxiety. As a general rule, apical 
systolic murmurs of grade | or II intensity 
should be dismissed as insignificant except in 
persons who have hypertension, evidence of 
myocardial disease, or a history of rheumatic 
fever or chorea. Even in the latter groups. 
murmurs of this type are not per se an indica- 
tion for limiting physical activities. In patients 
who have had rheumatic fever or chorea, pro- 


longed observation often is necessary before a 
decision can be made as to the functional or 
organic nature of the murmur. Functional 
murmurs at the apex often disappear when the 
breath is held at the end of inspiration. Those 
which begin in midsystole usually are of extra- 
cardiac origin and frequently are of more than 
grade II intensity. 

Functional systolic murmurs over the pul- 
monary valve area are common in children 
and adolescents. They usually diminish or dis- 
appear in the sitting position, seldom exceed 
grade III in intensity, and rarely are accom- 
panied by a palpable thrill. Murmurs of more 
than grade III intensity and those attended 
by a thrill should be evaluated by electrocar- 
diographic, roentgenologic and fluoroscopic 
studies. Abnormalities revealed by these ex- 
aminations may in turn indicate the need for 
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further investigations by means of cardiac 
catheterization. 


Incorrect Interpretation of the 
Electrocardiogram 


Misinterpretation of the electrocardiogram 
is still responsible for much physician-induced 
heart disease. Mistakes occasionally result. 
for instance, from failure to realize that early 
repolarization of the ventricles, a purely physi- 
ologic affair, may cause appreciable elevation 
of the S-T segment (figure 1). A diagnosis of 
myocardial disease that is based solely on a 
change of this kind is not tenable. 

A more common source of error is the oc- 
currence in adults of the “juvenile pattern” of 
T wave inversions in the right and midpre- 
cordial leads, accompanied at times by lesser 
changes in the limb leads (figure 2). T wave 
changes of this type have been observed in 
approximately 10 per cent of apparently 
healthy but immature or anxious Negro men 
and occasionally in white adults.* They are of 
no importance and can be abolished by the 
intravenous administration of PRO-BANTHINE® 
or by giving potassium salts by mouth. T wave 
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inversions of the same type can be produced 
temporarily in many tense or insecure adults 
by voluntary hyperventilation. These changes 
also can be prevented by the prior administra- 
tion of Pro-Banthine or potassium salts but 
not by the inhalation of high concentrations 
of carbon dioxide.* 

It is to be remembered that hyperventila- 
tion may occur during and after an exercise 
tolerance test, especially in emotionally un- 
stable persons. Because of this there is need 
for caution in accepting T wave inversions 
without changes in the S-T segments as a cri- 
terion of a positive test. Inversion of the T 
waves in the right and midprecordial leads 
may be encountered as well in patients with 
funnel chest and no evidence of organic heart 
disease. 

The foregoing statements concerning iso- 
lated T wave inversions must not be inter- 
preted to mean that all changes of this type 
are unimportant. Pruitt, Klakeg and Chapin* 
reported a high correlation between deeply 
inverted T waves in the midprecordial leads, 
without significant changes in the QRS com- 
plexes, and clinical evidence of myocardial 
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infarction or severe coronary insufficiency. 
These observations and those regarding the 
changes which may occur in hyperventilation, 
funnel chest and states of anxiety or nervous 
tension indicate that in the evaluation of iso- 
lated T wave abnormalities the emotional 
make-up of the patient, his habitus, the clini- 
cal history, and the cardiac findings on physi- 
cal examination must all be considered. 

One-third or more of all patients who have 
complete or incomplete right bundle-branch 
block do not present detectable corroborating 
evidence of organic heart disease. Although 
right bundle-branch block of the incomplete 
type may in many instances represent a nor- 
mal variation in the order of ventricular acti- 
vation, the complete variety, when persistent, 
probably is always the result of organic dam- 
age to or an anatomic defect in the right 
branch of the bundle. Because of the smallness 
of this structure, its continuity may be broken 
by a minute, localized, wholly unimportant le- 
sion. In the absence of symptoms or other car- 
diac abnormalities, neither incomplete nor 
complete right bundle-branch block has prog- 
nostic significance or calls for restrictions on 
activities. The patient should be informed of 
the finding in a reassuring manner and should 
be advised to have periodic but not too fre- 
quent examinations. 


Misinterpretation of Symptoms 
Resulting From Disease in 


Other Organs 


Errors in diagnosis occasionally result from 
the fact that several conditions may cause pain 
similar to that of coronary heart disease. 
Esophageal hiatal hernia, cardiospasm or 
spasm of the esophagus, and osteoarthritis of 
the upper dorsal spine may all be responsible 
at times for retrosternal pain suggestive of an- 
gina pectoris. Almost always, however, the dis- 
comfort can be distinguished from that of cor- 
onary insufficiency on the basis of differences 
in precipitating factors, duration and meas- 
ures that give relief. 

The pain of cardiospasm or esophagospasm 
is not related to physical exertion but may be 
induced by excitement or by rapid eating or 
drinking. The distress usually lasts longer than 
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that of angina pectoris. Nitroglycerin may g -e 
prompt relief, but a few sips of hot wai or 
often are equally helpful. 

Pain resulting from esophageal hiatal }h. r- 
nia is seldom precipitated by exertion but m \y 
be brought on by a large meal or by bendiig 
sharply forward, as in tying one’s shoestrin. s, 
In addition it often occurs while the patient 
is recumbent. 

Osteoarthritis of the dorsal spine occasion- 
ally causes pain in the anterior part of the 
chest with little or no accompanying discoin- 
fort in the back. In contrast to angina pectoris, 
the pain usually is sharp or aching in quality 
and is induced by use of the arms, raising the 
shoulders, twisting or bending, or turning over 
in bed. Walking may not cause symptoms, 
and nitroglycerin does not give relief. 

Embolic occlusion of the pulmonary artery 
or one of its major branches may result in sud- 
den death or cause the abrupt onset of severe 
dyspnea accompanied by cyanosis, retrosternal 
pain or oppression, and rapid development of 
shock. If the condition is not promptly fatal, 
fever and leukocytosis usually appear within 
24 hours. The clinical picture is thus similar 
to that of acute myocardial infarction, but 
massive pulmonary embolism also is attended 
by a number of signs of value in differential 
diagnosis. The sudden increase in pressure in 
the pulmonary artery frequently results in ac- 
centuation of the pulmonary second sound and 
a palpable or visible pulsation in the left sec- 
ond intercostal space adjacent to the sternum. 
Gallop rhythm may be present over the same 
area, and at times a friction rub is heard due 
to irritation of the pericardium by the dilated 
pulmonary artery. Right ventricular dilatation 
and failure may follow, and the peripheral 
venous pressure then becomes elevated. The 
electrocardiogram often shows temporary 
changes consisting of a deep S,, depression 
of the S-T segment in lead II with flattening 
or inversion of the T waves, prominent Q 
waves and inverted T waves in lead III, and 
inversion of the T waves in leads V. and V3. 
In other instances there is transient right bun- 
dle-branch block. 

Early symptoms of dissecting aneurysm of 
the aorta may be highly suggestive of acute 
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myocardial infarction. The pain often origi- 
nates in the anterior part of the chest but is 
abrupt in onset in contrast to its more gradual 
evolution in myocardial infarction. It lasts 48 
hours or longer and often persists in greater 
or lesser degree until death occurs. Repeated 
injections of morphine afford only partial and 
temporary relief. The pain may radiate to the 
back, arms, abdomen or legs, and there may 
be symptoms and signs of impairment of the 
arterial circulation to the brain or one or more 
extremities. Injury to the nutrient arteries of 
the spinal cord may result in paresthesia or 
paralysis of the legs. Hypertension usually is 
present and often is maintained throughout 
the illness. The intensity of the heart sounds is 
not diminished, and except when proximal 
dissection of the aneurysm interferes with cor- 
onary blood flow the electrocardiogram does 
not show the changes of myocardial ischemia. 

Two other conditions whose initial symp- 
toms may suggest acute myocardial infarction 
are spontaneous mediastinal emphysema and 
spontaneous rupture of the esophagus. Spon- 
taneous mediastinal emphysema may occur in 
previously healthy young adults and it is char- 
acterized by sudden onset of pain in the sub- 
sternal region which may radiate to the neck, 
shoulders or arms. There is no shock, and the 
electrocardiogram does not show the changes 
of myocardial anoxia or infarction. The path- 
ognomonic feature of the condition is the pres- 
ence of a to-and-fro crunching or crackling 
sound (Hamman’s sign) over the sternum and 
precordium synchronous with the heart beat 
and at times audible only with the patient in 
certain positions. Roentgenograms of the tho- 
rax may reveal shadows of air to be present 
in the mediastinum. 

Spontaneous rupture of the esophagus 
cayses agonizing substernal pain which for- 
merly was often attributed to acute myocar- 
dial infarction. There are a number of features 
which should enable one to avoid an error 
of this kind. Spontaneous esophageal rupture 
is a complication of severe vomiting and 
should be suspected whenever intense and per- 
sistent retrosternal pain develops after repeat- 
ed emesis. Subcutaneous emphysema may ap- 
pear in the neck, and roentgenograms of the 
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thorax may demonstrate mediastinal emphy- 
sema and the escape of orally administered 
iodized oil into the mediastinum. 


Heart Disease Misdiagnosed as 
Disease in Other Organs 


The conditions just discussed illustrate that 
an erroneous diagnosis of organic heart dis- 
ease may result from misinterpretation of 
symptoms due to disease in other structures. 
Errors also may be made in the reverse direc- 
tion, the cardiac nature of the illness being 
overlooked and the symptoms and physical 
findings wrongly attributed to a pathologic 
state in some other organ. The pain of acute 
myocardial infarction, for instance, may origi- 
nate in the upper part of the abdomen and 
simulate that of biliary colic or acute pan- 
creatitis. In myocardial infarction, however, 
there almost always is prompt spread of the 
pain to the retrosternal area or at least accom- 
panying distress in that region. This feature 
or the presence of cardiac abnormalities, such 
as gallop rhythm and heart sounds of poor 
quality, should lead to thorough electrocardi- 
ographic study. 

Patients who have angina pectoris may ex- 
perience a desire to belch during the attacks, 
and because of this a certain number become 
convinced that their symptoms are due to in- 
digestion. Eating is considered responsible for 
the seizures, and the fact is overlooked that 
actually it is physical activity after a meal 
which induces the retrosternal distress. Simi- 
larly the patient may be of the opinion that 
relief depends more on getting rid of a small 
amount of gas than on rest. An accurate clini- 
cal history should make it possible to avoid 
an erroneous diagnosis. 

Chronic constrictive pericarditis often is not 
recognized for a considerable time after it first 
causes symptoms. Because of the enlargement 
of the liver and the frequent presence of 
ascites, many patients are wrongly regarded 
as having hepatic cirrhosis. The simple pro- 
cedure of estimating the venous pressure in 
the arms by the method of Gaertner (gradual 
elevation of the upper extremity of the recum- 
bent patient) in every case of suspected cir- 
rhosis will help greatly to prevent diagnostic 
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mistakes. In constrictive pericarditis the ve- 
nous pressure in the arms is elevated, but in 
uncomplicated cirrhosis it is normal. The find- 
ing of an elevated pressure in a patient sus- 
pected of having primary liver disease should 
lead to fluoroscopic study of the heart, with 





FIGURE 3. Chronic constrictive pericarditis with calcium 
deposition in the diaphragmatic part of the pericardium. 


FIGURE 4. Funnel chest. 
There is apparent enlarge- 
ment of the heart as seen 
in the posteroanterior view. 
The transverse view, how- 
ever, demonstrates that this 
is due to harmless flatten- 
ing of the heart. White girl 
14 years of age. No symp- 
toms present. 
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particular reference to the extent of the c r- 
diac contractions and the possible presence .f 
calcific plaques in the pericardium (figure : 


Incorrect Inter pretation of 
Roentgenograms 


An erroneous diagnosis of organic he: rt 
disease occasionally results from misinterp 
tation of roentgenograms of the thorax. in 
obesity, as an illustration, the transverse po-i- 
tion of a normal heart may give the appear- 
ance of left ventricular enlargement, and thie 
frequent coexistence of a prominent epicardi.\| 
fat pad increases the danger of a mistake in 
diagnosis. 

Another but less common example is al- 
forded by the findings in funnel chest. This 
deformity rarely causes significant circulatory 
dysfunction but it frequently compresses the 
heart and produces an increase in the area 
of the posteroanterior cardiac silhouette. Flu- 
oroscopic examination and roentgenograms 
made in the transverse and oblique diameters 
usually demonstrate, however, that there is no 
increase in cardiac volume and that the seem- 
ing enlargement is due entirely to harmless 
flattening of the heart (figure 4). In patients 
who have funnel chest, therefore, apparent 
cardiac enlargement must be evaluated care- 
fully before a diagnosis of organic heart dis- 
ease is made. 
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Summary 


Errors in cardiac diagnosis are of five prin- 
cipal types. (1) The largest group is com- 
prised of cases in which functional symptoms, 
unimportant arrhythmias, or inconsequential 
murmurs are attributed to organic heart dis- 
ease. (2) Next in frequency are instances in 
which minor abnormalities or purely physio- 
logic changes in the electrocardiogram are ac- 
cepted as proof of cardiac disease. (3) In a 
third class, a diagnosis of heart disease results 
from misinterpretation of symptoms due to 
disease in other organs. (4) A smaller group 
is made up of cases in which a cardiac dis- 
order is not recognized and the illness is at- 
tributed to some other condition. (5) In an 
occasional case an erroneous diagnosis of struc- 
tural change in the heart results from incor- 
rect interpretation of roentgenologic or flu- 
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oroscopic findings. Examples of these various 
types of mistakes in diagnosis are reviewed 
with particular regard to features which make 
their avoidance possible. By far the most com- 
mon cause of error is failure to obtain and 
properly interpret an accurate clinical history 
of the patient. 
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115. CLINICAL SENSE 


The practitioner who is born with clinical sense is in the same category 


as the good farmer, who, using eyes, ears, nose and touch, can size up the 
state of his beasts. The developing of clinical sense or, perhaps, sensitivity, 


is possible enough, just as Wordsworth trained himself to become a poet; 
but the danger of losing even any inherent quality in this direction has 
steadily increased with the growth of x-ray and laboratory techniques. Hos- 
pital residence magnifies this danger, unless the young intern hears some 
fundamental wisdom from his senior colleagues. But his senior colleagues 
themselves have often renounced their birthright and depend too much on 
the tests of the titrater and the shadows of Roentgen. Even if, as a medical 
student, he were taught the fundamentals of clinical examination, the man 
going into general practice will almost certainly have to relearn them and 
make his own working rules, by which to measure up his patients’ state. 
This is a personal matter, but of such importance that it is being empha- 
sized. To look at the tongue, sure reflector of the stomach, to feel the pulse 
and, while holding the hand, test both heart and personality, to look at the 
eyes and gauge the nervous system, to feel the skin and estimate the tissue’s 
texture—these, surely, are the primary factors of our clinical examination, 
and are the basic guides in determining the seriousness or otherwise of the 


case before us. 
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S. R. Wilson, For my son, now qualified, Journal of 
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A child with congenital heart disease has “an unusual murmur in an unus: 
place.” Congenital lesions may be classified as shunts and obstructive and m 
cardial lesions. In the presence of symptoms resulting from diminished card 
output, pulmonary plethora and congestive heart-failure, a meticulous exami) 
tion should be conducted. The authors recommend auscultation, electrocar 
ography and radiography to establish clinical confidence until the child’s 
will allow catheterization studies for maximal diagnostic accuracy. The ultim. 
role of surgery in these conditions is yet to be determined. 


Acyanotic Congenital 


Heart Disease 


RICHARD S. COSBY AND MARY MAYO 


Pasadena, California 


Tue common forms of acyanotic congenital 
heart disease are left-to-right shunts and aortic 
or valvular obstructive defects. The clinical 
problems include gross identification of the 
primary lesion, estimate of the size of the de- 
fect, determination of the proper time to per- 
form definitive studies, and decision for or 
against surgery at an optimal age. 


Incidence and Physiologic 
Classification 


Table 1, compiled from data of Kjellberg 
and associates,’ depicts the general incidence 
of the major structural lesions in acyanotic 
congenital heart disease. In addition to these 
major structural lesions it is important to men- 
tion a smaller group in which myocardial, en- 
docardial and coronary artery changes are 
dominant. Examples are subendocardial fibro- 
elastosis, glycogen-storage disease, single cor- 
onary artery, and anomalous origin of the 
right coronary artery from the pulmonary 
artery. 

It is possible, then, to reclassify congenital 
heart lesions into three major physiologic 
groups: (1) left-to-right shunts, (2) obstruc- 
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tive lesions, and (3) “myocardial” lesions 
(table 2). 


Symptomatology 


Symptoms in acyanotic congenital heart 
disease, described by Nadas,’ result primarily 
from three fundamental abnormalities, name- 
ly, diminished cardiac output in both shunts 
and obstructive lesions, pulmonary plethora in 
medium-sized and large shunts, and congestive 
heart-failure. 

Abnormal growth and development, includ- 
ing failure to regain birth weight, delayed sit- 
ting and walking, decrease in general activity, 
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TABLE 1 


INCIDENCE OF Major STRUCTURAL LESIONS IN 
Acyanotic ConceNITAL Heart Disease* 





DIAGNOSIS NUMBER 
Patent ductus arteriosus 77 
Ventricular septal defect 54 
Pulmonic stenosis with normal aortic root 32 
Atrial septal defect 30 
Coarctation of the aorta 27 
Valvular and subvalvular aortic stenosis 15 
Anomalous drainage of pulmonary veins 10 


Primary pulmonary hypertension } 
Idiopathic dilatation of pulmonary artery } 
Persistent atrioventricular canal 3 
Mitrai stenosis 3 
Mitral insufficiency 3 





*From data of Kjellberg et al.’ 


and a flabby, “pasty” appearance are symp- 
toms which may result from diminished car- 
diac output. Patients with moderate-sized or 
large left-to-right shunts have frequent bouts 
of respiratory infection or recurrent pneu- 
monia. Symptoms of congestive failure differ 
radically from the adult type and may escape 
notice or be mistaken for respiratory infec- 
tion. Tachypnea and tachycardia are impor- 
tant signs, edema usually is absent, and, be- 
cause failure so often is right-sided, orthopnea 
is very rare. A meticulous history, therefore, 
is an integral part of the diagnosis of acyanotic 
congenital heart disease. The family history, 
particularly the question of viral disease (Ger- 
man measles) in the mother during the first 
trimester of pregnancy, should receive special 
attention. 

Signs 

The child with congenital heart disease has 
“an unusual murmur in an unusual location.” 
As recently as 20 years ago such a statement 
might have been sufficiently informative to 
satisfy even an accomplished cardiologist. To- 
day one may not only analyze the structural 
lesion or lesions precisely but even estimate 
the magnitude of the defect and its probable 
operability. Auscultatory, electrocardiographic 
and radiographic findings firmly substantiated 
by catheterization and angiocardiographic 
data in known cases of congenital heart dis- 
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ease have provided a wealth of information 
which, when meticulously pieced together, al- 
lows us a certain degree of clinical confidence. 
Diagnostic accuracy increases with the age of 
the child. As the heart rate slows, a more adult 
pattern appears in the electrocardiogram. Nev- 
ertheless, even in a child of school age a typi- 
cal lesion may be misdiagnosed, and “com- 
bination” lesions may be missed frequently 
unless ancillary procedures such as cardiac 
catheterization are employed. 

An important limiting factor in accurate 
diagnosis is the size of the lesion. Minor 
shunts and minor obstructive lesions produc- 
ing only minimal clinical signs may be entire- 
ly overlooked. Mild atrial septal defects, capa- 
ble of producing significant shunts, and slight 
prominence of the main pulmonary artery by 
x-ray, for example, may produce clinical signs 
indistinguishable from a functional pulmonic 
systolic murmur. 

The physical examination in congenital 
acyanotic heart disease involves both struc- 
tural and physiologic decisions. The essential 
structural decision is whether the lesion in- 
volves primarily the left or the right side of 
the heart. The essential physiologic decision 
is whether a shunt or an obstructive lesion is 
present. As in acquired heart disease, a force- 
ful apical impulse displaced downward and to 


TABLE 2 


PHYSIOLOGIC CLASSIFICATION OF COMMON 
CONGENITAL ANOMALIES OF THE HEART 





Lejt-to-right shunts: 
Transposed pulmonary veins 
Atrial septal defect 
A.V. communis 
Ventricular septal defect 
Ruptured aneurysm of sinus of Valsalva 
Aortopulmonary fenestration 
Patent ductus arteriosus 


Obstructive lesions: 
Mitral stenosis 
Aortic stenosis 
Aortic coarctation 


Myocardial and coronary artery lesions: 
Endocardial fibrosis 
Glycogen-storage disease 
Abnormality of coronary artery circulation 





the left suggests involvement of the left side 
of the heart. An upward lift along the left 
sternal border suggests enlargement of the 
right side of the heart. Each of these impulses 
may vary depending on the presence of an 
obstructive lesion or of a shunt. A quick, tap- 
ping impulse favors a shunt. A slow, heaving 
motion favors the presence of an obstructive 
lesion. 

Palpation of the great vessels, including the 
femorals, may quickly identify lesions involv- 
ing the left side of the heart. Coarctation of 
the aorta and aortic stenosis may both produce 
significant thrills radiating to the neck. Pal- 
pation of the second left interspace may reveal 
either the continuous thrill of a ductus arterio- 
sus or the prolonged systolic thrill of pulmonic 
stenosis. Palpation along the left sternal bor- 
der locates the thrill of the ventricular septal 
defect. 

In auscultation the greatest importance is 
to be attached to the character of the second 
sound in the second left interspace. In chil- 
dren as in adults the second sound is normally 
reduplicated, the aortic component being heard 
first. Absence of reduplication occurs in se- 
vere pulmonic stenosis or atresia. Marked 
splitting with a weak second component is 
characteristic of pulmonic stenosis. Marked 
splitting with accentuation of both sounds is 
characteristic of pulmonary hypertension and 
may be the first clue to a large atrial or ven- 
tricular septal defect. Thus any abnormality 
of the second sound at the pulmonic area 
strongly suggests a right-sided congenital le- 
sion. The heart sounds at the apex are of sec- 
ondary importance. Primary accentuation of 
the first sound, as in adult mitral stenosis, is 
rare. A normal third heart sound, low pitched 
and “thudding” in character, is common in 
children. This sound becomes prolonged and 
accentuated in left-to-right shunts of moderate 
to severe degree, and with very large shunts 
such murmurs may occupy a sufficient time in 
diastole to simulate the murmur of mitral ste- 
nosis. Thus in a majority of patients with wide 
patent ductus arteriosus and in many with 
large atrial septal defects a murmur is heard 
at the apex in diastole, closely resembling the 
murmur of mitral stenosis. In these patients 
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the increased prominence of both heart sou ds 
adds to the auscultatory illusion that mi: ;al 
stenosis is present. In fact the presence of 
such murmurs in patients with atrial se; ‘al 
defects has often suggested an erroneous di .g- 
nosis of Lutembacher’s complex, a relatiy ly 
rare congenital lesion. 

The “unusual” murmurs of congenital he rt 
disease are more coarse, more prolonged. of 
wider transmission, and more frequently ic- 
companied by a thrill than are those of c- 
quired heart disease. The Roger murmur of 
ventricular septal defect is perhaps the most 
typical, being coarse in character, medium in 
pitch, and the most widely transmitted of all 
murmurs, usually being heard clearly over the 
entire chest. But the murmur of ventricular 
septal defect may be quite atypical in the pres- 
ence of pulmonary hypertension. In this in- 
stance there is little left-to-right shunt and the 
murmur is short, less loud, without thrill and 
closely localized to the third or fourth left in- 
terspace. The murmur of patent ductus arte- 
riosus is the most typical of all congenital 
heart murmurs. It begins after the first sound, 
extends through the second sound, is ma- 
chinerylike in character, and yet differs in 
pitch in its “systolic” and “diastolic” com- 
ponents. Its characteristics are shared by other 
shunts between the greater and lesser circula- 
tion such as aortopulmonary fenestration. 
Finally, in searching for the “typical” mur- 
murs of congenital heart disease, the presence 
of rheumatic heart disease, either alone or in 
combination with congenital heart disease, 
should not be overlooked. 

A fascinating and at times perplexing fea- 
ture of congenital heart disease is the manner 
in which physical signs vary with the size of 
the lesion. The clinical signs of a small atrial 
septal defect may be hardly detectable, while 
a large atrial septal defect occasionally may 
be suspected by simple inspection of the chest 
wall. Physical signs can be listed separately 
for small, moderate and large shunts or ob- 
structive lesions (table 3). The reason is ob- 
viously a purely physiologic one. In small ven- 
tricular septal defects, for example, the Roger 
murmur may be the only abnormal sign. In 
large defects the physiologic signs of left-to- 
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TABLE 3 


ATRIAL SepTAL DEFECT 





| 
= 
| 


SMALL MEDIUM LARGE 
Second sound, pulmonary area Normal | Split “Fixed” splitting, 
accentuation 
Systolic murmur, pulmonary area “Physiologic” | Moderate Loud 
Pulmonic diastolic murmur None Rare Usual 
t 
Mitral diastolic murmur None None Occasional 
Pulmonic thrill None None Occasional 
Heart size Normal Increased Large 
Electrocardiogram Normal Partial right Partial right 
bundle-branch block | bundle-branch block 
and right hypertrophy 
Pulmonary hypertension None Rare Common 


X-ray, vascular engorgement and dilated R.V. and R.A. | None 


Selection for surgery 


Probably not 
necessary 


Moderate Extreme 


Hazardous with marked 
pulmonary hypertension 


Optimal 





right shunts are added: a more forceful and 
tapping apical impulse, some enlargement of 
the heart, a tendency to splitting of the pul- 
monic second sound, a prominent apical third 
sound or short apical diastolic murmur, and 
so on. Further, as the lesion progresses, pul- 
monary hypertension may add other physical 
findings. Marked accentuation of the pulmonic 
second sounds, with or without the pulsation 
along the left sternal border characteristic of 
right ventricular hypertrophy, may appear. 

With the foregoing in mind, two common 
lesions will be described in detail. They are 
(1) atrial septal defect, a left-to-right shunt, 
and (2) pure valvular pulmonic stenosis, an 
obstructive lesion. 


Atrial Septal Defect 


We have chosen atrial septal defect to illus- 
trate the behavior of left-to-right shunts in con- 
genital heart disease because of its high inci- 
dence, its protean manifestations (described 
by Bedford and associates*), and its success- 
ful correction with minimal surgical risk. 

An atrial septal defect is most often an oval 
or round single defect in the septum secun- 
dum, usually at least a centimeter in diameter 
to be hemodynamically significant. It is to be 
distinguished from the normal probe patency 
of the fossa ovalis, present as an aperture in 
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20 to 30 per cent of routine necropsies. Varia- 
tions of this standard “pattern,” however, oc- 
cur in atrial septal defect more often than in 
any other congenital lesion. The defect may 
be multiple rather than single, and in 10 to 
15 per cent of cases is associated with trans- 
position of one or more pulmonary veins. 
Other “combined” lesions are also quite com- 
mon, e.g., patent ductus arteriosus, ventricular 
septal defect or pulmonic stenosis. When, as 
on rare occasions, it is associated with mitral 
stenosis the combination is known as Lutem- 
bacher’s syndrome. 

The atrial septal defect may be in the sep- 
tum primum instead of in the septum secun- 
dum, and is then located low in the septum, 
occasionally with defects in the mitral or tri- 
cuspid valve. Such septum primum lesions, 
with or without A.V. communis, form a sepa- 
rate clinical entity. Because of the many 
anatomic variations of this common lesion, we 
shall limit discussion to single or multiple sep- 
tum secundum defects, with or without trans- 
posed pulmonary veins. In this connection it 
should be clear that transposed veins are, for 
all practical purposes, extracardiac atrial sep- 
tal defects and thus hemodynamically identi- 
cal left-to-right shunts. 

In all patients with left-to-right shunts in con- 
genital heart disease, four separate clinical and 
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pathophysiologic stages may be recognized, de- 
pending primarily on the size of the defect. An 
atrial septal defect in stage 1 is invariably 
asymptomatic and small and often requires 
special technics for diagnosis. In this category 
are patients who “appear” to have a physio- 
logic pulmonic systolic murmur or perhaps are 
first noted to have some prominence of the 
pulmonary artery by x-ray. In stage 2 the 
atrial septal defect becomes hemodynamically 
significant. Most atrial defects seen in chil- 
dren or adolescents belong to stage 2. A care- 
ful history usually will elicit symptoms, the 
most common being shortness of breath, fa- 
tigue and slight limitation of cardiac reserve. 
The shunt produces increased right atrial, right 
ventricular and pulmonary artery blood flow, 
enlargement of these structures, and delay in 
closure of the pulmonary valve. Stage 3, when 
pulmonary hypertension develops, usually is 
seen during adolescence. Stage 4 represents 
right ventricular failure and often is accom- 
panied by some shunt reversal through the 
interatrial septum. 

Thus the physical signs of atrial septal de- 
fect depend on the size of the lesion and-must 
be redefined for each stage. As mentioned 
earlier, a small asymptomatic defect may pre- 
sent normal physical findings or at most an 
“apparently” physiologic pulmonic systolic 
murmur. 

In the presence of an atrial septal defect of 
moderate size, clinical appearance alone may 
allow presumptive diagnosis. The build is 
slight and “gracile,” and the fingers are long 
and tapered; arachnodactyly is more common 
than it is in association with any other con- 
genital lesion. Peripheral cyanosis, due to di- 
minished peripheral blood flow, is the rule 
with moderate or large defects. Enlargement 
of the right ventricle produces enlargement 
of the heart to the left, with a pronounced de- 
formity of the anterior left wall of the chest 
and a heave at the left costal margin with each 
right ventricular systole. The apex is quiet but 
the palm may detect a significant “tap” at the 
pulmonic area, or the split second sound, more 
pronounced in the presence of pulmonary 
hypertension. 

The signs of a clinically significant left-to- 
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right shunt have been extensively studied by 
Leatham and Gray.* The heart sounds _ re 
split both at the apex and in the pulmo jic 
area, but the apical splitting is rarely strik 1g 
and often is missed. Splitting of the sound: is 
greater than the usual physiologic range of ip 
to 0.04 second, and the second component r: p- 
resents delayed closure of the pulmonic vale, 
Further, the splitting is “fixed” and does : ot 
follow the normal pattern of increased sp)it- 
ting with inspiration. Presumably, therefor« 
cardiac output is more constant throughout t\ie 
breathing cycle and is uninfluenced by respi- 
ration. A pulmonic systolic murmur was prvs- 
ent in all cases studied by Leatham and Gray. 
It began shortly after the first sound, was of 
maximal intensity in midsystole, and usually 
ended before the aortic component of the sec- 
ond sound. A thrill was rare in the presence 
of normal pulmonary vascular pressure. 

In stage 3 the signs of pulmonary hyperten- 
sion are superimposed on the forementioned 
signs of left-to-right shunt. The splitting of the 
pulmonic second sound may become less or 
may disappear. When split, the pulmonic com- 
ponent is greatly intensified. The pulmonic 
systolic murmur becomes more intense, and a 
diastolic murmur, high pitched and early, is 
heard at the second left interspace and along 
the left sternal border, the murmur of pul- 
monary insufficiency. When a large shunt is 
present, with or without pulmonary hyperten- 
sion, a “filling” murmur is present at the apex. 
This murmur is low pitched, may simulate the 
murmur of mitral stenosis, and occasionally 
leads to erroneous diagnosis of Lutembach- 
er’s complex. 

Stage 4 is readily recognized clinically by 
the evidence of abnormally high venous pres- 
sure, pulsation of the cervical veins, and deep- 
ening central cyanosis due to the increasing 
right-to-left shunt. 

In small atrial defects the electrocardiogram 
is within the normal range. Defects of mod- 
erate size usually show the RSR’ complex, the 
pattern of diastolic overload, in the right pre- 
cordial leads. Milnor and Bertrand’ noted this 
pattern in 15 of a group of 24 cases (18 sep- 
tum secundum lesions, six septum primum le- 
sions). They did not observe a useful correla- 
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tion between pressure-flow determinations and 
the electrocardiographic pattern. Neither the 
advent of pulmonary hypertension nor the 
presence of right-sided heart-failure materially 
changed this basic pattern. 

The radiologic features in atrial septal de- 
fects provide more quantitative information 
on shunt size and degree of pulmonary hyper- 
tension than the electrocardiogram does. The 
borderline enlargement of the pulmonary ar- 
tery in small defects has been referred to 
earlier. With shunts of moderate size, dilata- 
tion of the right ventricle results in enlarge- 
ment of the heart to the left. The pulmonary 
artery increases in size and expansile pulsa- 
tions may be seen. The main branches of the 
pulmonary arteries enlarge, resulting in a type 
of perihilar plethora typical of left-to-right 
shunts but most striking in low-pressure atrial 
septal defects. With the development of pul- 
monary hypertension there may be some nar- 
rowing of the more peripheral vessels, and 
this, together with a decreased left-to-right 
shunt flow, tends to diminish the pulsatile 
nature of the pulmonary vessels. 

In cardiac catheterization a rise of 2 or 
more volumes per cent of oxygen content from 
the superior vena cava to the right atrium con- 
stitutes a presumptive diagnosis. Catheteriza- 
tion of the left atrium or pulmonary vein firm- 
ly establishes the source of the low-pressure 
shunt. Peripheral artery saturation determines 
the existence of bidirectional shunting. In the 
presence of right ventricular hypertension, pul- 
monary artery pressure may be normal or only 
slightly elevated. Thus “functional pulmonary 
stenosis” is characteristic of atrial defects and 
is a physiologic effect produced by high flows, 
according to Blount.® 

The marked anatomic variations in atrial 
septal defects suggest that direct-vision surgi- 
cal procedures would be mandatory. Indeed, 
investigators such as Lewis, Winchell and 
Bashour’ and Lillehei* favor the use of the 
pump-oxygenator for the adequate repair of 
this usually complex lesion. Simple defects of 
the septum secundum are readily closed. High 
defects along the upper atrial margin are fre- 
quently associated with transposed pulmonary 
veins, and these may easily be “directed” into 
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the left atrium at the time of repair. Multiple 
defects may be recognized best when the oper- 
ative field is dry. Lesions of the septum pri- 
mum, located close to the atrioventricular 
groove, must be closed with great care to avoid 
injury of the conduction pathways. Most im- 
portant, A.V. communis lesions with defects in 
the tricuspid or mitral valve may be recog- 
nized and repaired only by employing bypass 
procedures. 

Indications for surgical treatment of atrial 
septal defect are broadening as surgical pro- 
cedures improve. The optimal age for opera- 
tion is somewhere between the ages of 10 and 
15 years, according to Burchell.’ Rarely has 
surgical treatment been necessary before the 
age of four years. Minimal asymptomatic de- 
fects presumably will not increase in size or 
result in any future decrease in cardiac re- 
serve. These patients, at present, probably can 
be spared operation. Patients having defects 
associated with a moderate increase in heart 
size and a normal pulmonary vascular pres- 
sure are optimal risks and need operation. De- 
velopment of pulmonary hypertension in- 
creases the surgical risk, and in such older 
patients with systemic levels of pulmonary 
hypertension the decision is most difficult. 


Pulmonic Stenosis With Normal 
Aortic Root 


Pathologically, pulmonic stenosis may con- 
sist of a simple valvular obstruction, a dia- 
phragmlike obstruction at the valve, an in- 
fundibular obstruction, a third or separate 
chamber, or a combination of any of these. 
The pulmonary artery practically always is 
dilated when the obstruction is valvular, but 
it remains normal when the obstruction is pri- 
marily infundibular. The lesion is compatible 
with moderately long life when mild or mod- 
erate in degree. The most common pathologic 
lesion is simple valvular obstruction, narrow- 
ing of the infundibulum being more common 
when associated with an abnormal aortic root, 
such as in tetralogy of Fallot. Pulmonic ste- 
nosis with normal aortic root is an acyanotic 
lesion, and when cyanosis does occur it is 
peripheral and caused by markedly diminished 
cardiac output, with or without heart-failure. 
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TABLE 4 


PULMONIC STENOSIS 





- _ 


MILD MODERATE SEVERE 

Pulmonic second sound Normal splitting Diminished, abnormally split | Faint aortic component on! 
Pulmonic murmur Mild | Moderate thrill usual | Loud with thrill 

Moon facies Absent Absent | Present 

Right ventricular heave Absent Occasional | Present 

Giant A wave in jugular pulse Absent Absent Present 

Electrocardiogram Normal Right ventricular hypertrophy | Right ventricular hypertroy \\y 
Dilated pulmonary artery Usual Constant Constant 

Heart size Normal Moderate Rarely extreme 

Selection for surgery Rarely indicated Indicated Urgent 





Various combined lesions are fairly common, 
particularly atrial and ventricular septal de- 
fects and transposed pulmonary veins, in 
which the shunts are from left to right. Final- 
ly, pulmonic stenosis occurs in association with 
atrial septal defects with a right-to-left shunt, 
as the second most common cause of cyanotic 
congenital heart disease. 

The clinical features of isolated pulmonic 
valvular stenosis have been carefully studied 
by Kjellberg and associates’ and by Abrahams 
and Wood." As in atrial septal defect, mild, 
moderate and severe pulmonic stenosis and 
the additional complication of right ventricu- 
lar failure are to be considered separately 
(table 4). The patient with mild pulmonic 
stenosis usually is asymptomatic and is studied 
because of the incidental discovery of a mur- 
mur in the pulmonic area. The murmur is 
present without a thrill, usually is transmitted 
to the infraclavicular area, and may be present 
without interference with the quality of the 
second sound. There is no enlargement of the 
heart. Diagnosis of mild pulmonic stenosis 
may be most difficult, and a functional mur- 
mur or even a mild atrial septal defect is fre- 
quently the impression before catheterization 
is performed. 

Moderate pulmonic stenosis ordinarily is 
detected by careful auscultation, according to 
Leatham and Weitzman.'' The murmur is 
louder, a thrill may be present, and the pul- 
monic second sound offers a significant clue. 
Splitting of the second sound is present, usu- 
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ally to a greater degree than in atrial septal 
defect, from 0.06 to 0.10 second. The second 
component of the second sound is difficult to 
hear, its amplitude being one-fourth to one- 
fifth of the earlier aortic valve component. The 
murmur is harsh, late systolic in time, and ex- 
tends through and partially masks the aortic 
component of the second sound. Usually the 
left parasternal heave of right ventricular hy- 
pertrophy will be seen and palpated. 

In severe pulmonic stenosis the patient is 
quite disabled. The heart is enlarged and fre- 
quently dilated. Cyanosis on effort may be 
present, and peripheral cyanosis is noted at 
rest. Thus, severe pulmonic stenosis fits into 
the cyanosis tardive category mentioned by 
earlier writers. Growth usually is below the 
average, a marked deformity of the left side 
of the chest is noted due to enlargement of the 
right ventricle, and a typical moon facies ap- 
pears. A typical feature is the presence of a 
giant A wave, a marked presystolic pulsation, 
in the jugular pulse. This is rarely seen in 
conditions other than severe pulmonic stenosis 
and represents the effect of chronic right atrial 
hypertrophy secondary to severe right ven- 
tricular hypertrophy. Only in tricuspid ste- 
nosis and in occasional cases of marked and 
long-standing pulmonary hypertension are 
such waves visible. The presystolic pulsations 
may be felt by palpation of the liver. The car- 
diac apex is displaced markedly to the left. 
The second sound at the pulmonic area is sin- 
gle, the aortic component alone being audible. 


POSTGRADUATE MEDICINE 











tri 
no 


m 


bl 


— -_- Pp —- 


-_ 

















A marked thrill is felt, along with a right ven- 
tricular heave, and the pulmonary artery is 
not palpable. 

The electrocardiogram in mild pulmonic 
stenosis often is normal. The pattern of right 
ventricular hypertrophy appears with rising 
right ventricular pressures. Only a gross cor- 
relation exists between, let us say, the height 
of RV1 and the height of the right ventricular 
pressure.'~ Nadas,” however, stated that in all 
cases with a right ventricular pressure over 
100 the height of RV1 was greater than 20 
mm. The pattern of partial right bundle-branch 
block (diastolic overload) is rare. 

The x-ray shows the poststenotic dilatation 
of the pulmonary artery and gives a gross esti- 
mate of heart size. However, since the physio- 
logic lesion results in systolic overload of the 
right ventricle, marked hypertrophy of the 
right ventricle may be present with little in- 
crease in heart size. Severe disability with a 
relatively normal size may be contrasted with 
the large heart size and relatively minor dis- 
ability in atrial septal defect. 

Cardiac catheterization in isolated pulmonic 
stenosis establishes the height of the right ven- 
tricular pressure and identifies associated le- 
sions, according to Magidson and associates.’* 
Occasionally, catheterization may be hazard- 
ous, particularly in an infant with severe ste- 
nosis; the catheter may itself produce extreme 
anoxia by further blocking the pulmonary ori- 
fice. In such patients Nadas’ has suggested 
omitting catheterization, and indeed in such 
patients valvotomy may be an emergency life- 
saving procedure. Catheterization identifies 
the position of the stenosis and may show the 
presence of both valvular and infundibular 
constriction. 

Two surgical procedures have been avail- 
able for the relief of valvular pulmonic ste- 
nosis. In the supravalvular approach, described 
by Blount and co-workers,"* the pulmonary ar- 
tery is opened and the valve is repaired under 
direct vision. In the transventricular approach, 
outlined by Silverman and associates,’* a blind 
approach is used to open the valve through 
the right ventricular wall. Advocates of each 
technic have presented evidence indicating the 
return of the right ventricular pressure to a 
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normal level following the procedure. With 
open cardiotomy a direct inspection of the 
right ventricle is achieved under bypass sur- 
gery, as described by Lillehei,* Kay and co- 
workers,’ and McGoon and Kirklin.’* Only 
an extensive series of precatheterization and 
postcatheterization studies will resolve present 
differences in surgical approach. Valvotomy 
offers satisfactory and at times spectacular re- 
lief for moderately severe and severe pulmonic 
valvular stenosis. 

Choice of cases for surgical treatment is, 
then, fairly simple in the presence of moderate 
or severe stenosis. With a relatively normal 
heart size and borderline electrocardiographic 
evidence of right ventricular hypertrophy the 
choice is more difficult. Mild degrees of pul- 
monic stenosis are consistent with a normal 
life span. 


Summary 


The child with “an unusual murmur in an 
unusual location” requires careful study. A 
satisfactory working diagnosis usually is pos- 
sible by meticulous examination. Lesions en- 
countered are physiologically separable into 
three distinct groups: shunts (diastolic over- 
load), obstructive lesions (systolic overload ), 
and “myocardial” lesions. Electrocardiography 
aids materially in evaluating the degree of 
systolic overload, and radiography the volume 
of the shunt flow. Special studies such as car- 
diac catheterization with or without angiocar- 
diography may well be delayed until the child 
has grown sufficiently so that these studies 
may be performed with maximal accuracy. 
Surgery remains an advancing and challenging 
field in which final answers are still to be 
obtained. 
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116. MISCONCEPTIONS ON DIET 


atherosclerosis. For example, it is usually stated that caloric excess, leading 
to obesity, is a critical factor. According to Ancel Keys, this idea “. . . has 
been more widely proclaimed than objectively studied.” In his recent review, 
he finds that when the problem has been carefully studied, “coronary patients 
are little if any fatter than healthy controls of the same age and population.” 
Another misconception is that there is a close relationship between obesity 
and high cholesterol level and susceptibility to coronary atherosclerosis. 
“Any such correlation, if it exists at all, must be extremely low,” he states. 

Another very widespread misconception is that the dietary ingestion of 
cholesterol is a contributory factor in atherosclerotic heart disease. Again, 
quoting Ancel Keys, “The evidence—both from experiments and from field 
surveys— indicates that the cholesterol content per se, of all natural diets, 
has no significant effect on either the serum cholesterol level or the develop- 
ment of atherosclerosis in man.” 

In their zeal to reduce the cholesterol content of the diet, many clinicians 
have been drastically cutting the total fat intake of their patients. I should 
now like to discuss some recent evidence which suggests that such a proce- 
dure may defeat the very purpose of such a diet. For a long time sporadic 
reports have appeared which indicated that a vegetable diet lowered the 
blood cholesterol level of man, but it was not until recently that studies 
showed that it may be the high concentration of vegetable fat in the diet 
which exerted the hypocholesteremic effect. 


Sidney Weinhouse, Cellular mechanism of metabolism, Journal of the 
American Geriatrics Society, March 1958, pp. 182-189 


POSTGRADUATE MEDICINE 























All therapeutically active preparations of digitalis may cause toxicity, which is 


frequently manifested by cardiac arrhythmias. The type of arrhythmia produced 
depends on whether the irritant or depressant effect of digitalis predominates. I} 
a potassium deficiency is present, even small doses of digitalis may cause toxic 
reactions. The author recommends that treatment of digitalis-induced arrhythmias 
include withholding or reducing digitalis dosage, administering potassium salts 
or a chelating agent, and possibly using procaine amide. 


Arrhythmias Associated 
With Digitalis Therapy 


DANIEL C. CONNOLLY * 


Mayo Clinic and Mayo Foundation, Rochester, Minnesota 


BDiciracis toxicity is a 
common problem which 
is frequently mani- 
fested by cardiac ar- 
rhythmias. Withering’ 
was aware of the toxic 
action of the foxglove 
and noted that when 
this agent was given in 
excessive doses it occa- 
sioned, inter alia, “‘a 
slow pulse, even as slow 
as 35 in a minute, cold sweats, convulsions, 
syncope and death.” 

The problem of toxicity has been accentu- 
ated by the recently increased use of purified 
glycosides of digitalis, in which overdosage is 
often first evidenced by arrhythmias. The con- 
current use of diuretics causing increased uri- 
nary excretion of potassium as well as sodium 
has also made a significant contribution to the 
problem. 

The primary object in treating heart-failure 
must be to restore adequate myocardial func- 


DANIEL C. CONNOLLY 


*Section of Medicine, Mayo Clinic and Mayo Foundation, Rochester, 
Minnesota. The Mayo Foundation is a part of the Graduate School of 
the University of Minnesota. 
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tion. Drugs of the digitalis group are the only 
agents known to restore compensation by ex- 
erting their main pharmacologic effect direct- 
ly on the myocardium. 

Digitalis slows the heart rate of the patient 
with congestive heart-failure through two types 
of action. When small doses are administered, 
slowing is mediated via the vagus nerve, and 
this effect may be abolished by atropine or 
exercise. As the dose is increased, there may 
be further slowing of heart action with im- 
provement in myocardial function, owing to a 
direct effect on the heart muscle. Digitalis in- 
creases the force of systolic contraction and 
the duration of systole is shortened, allowing 
more time for rest and ventricular filling. The 
work capacity, efficiency and output of the 
heart are increased. 


Classification of Digitalis-induced 
Arrhythmias 


All preparations of digitalis that are thera- 
peutically active may produce toxicity. The 
most important toxic effect is on the heart, 
and every type of arrhythmia and conduction 
disturbance has at some time been attributed 
to digitalis.” In toxic doses, digitalis may act 
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as a myocardial depressant or as an irritant. 
The interaction of these two effects makes 
possible the observed spectrum of electrocar- 
diographic anomalies. The depressant action 
is mainly limited to the atrioventricular junc- 
tional tissue where the myocardial and vagal 
actions of the drug are synergistic. The irri- 
tant action resulting in ectopic rhythms has 
previously been regarded as being predomi- 
nantly restricted to the ventricles. Recently, 
attention has been focused on the frequency 
with which ectopic atrial rhythms occur as a 
result of digitalis therapy. Some of the ar- 
rhythmias that may be observed are grouped 
in table 1, and some are illustrated in figures 
i to 4, 

Depressant action of digitalis—Sino-atrial 
block, intra-atrial block, and atrial standstill 
are rare, which may be explained by the an- 
tagonism between the direct digitalis effect on 
the atria and the effect mediated by the vagus 
nerve. Vagal stimulation increases conduc- 
tivity and diminishes refractoriness. The di- 
rect action is precisely opposite. However, 
most forms of sino-atrial block are due to in- 
creased vagal tone, and most commonly the 
increased tone results from digitalis intoxica- 
tion” (figure 1). 

First-degree atrioventricular block is com- 
mon and may be an incidental electrocardio- 
graphic finding in the absence of other evi- 
dence of digitalis intoxication. Second-degree 
heart block and complete atrioventricular dis- 
sociation are less common, but are being ob- 
served with increasing frequency (figure 2). 

Interference dissociation (dissociation with 
interference) may almost be regarded as a 
specific effect of digitalis, and should be con- 
sidered in all cases in which atrioventricu- 
lar dissociation occurs as a result of therapy 
with this drug (figure 1). Bundle-branch block 
and intraventricular block are unusual sequelae 
of overdosage. 

Irritant action of digitalis—Atrial fibrilla- 
tion and, less frequently, atrial flutter may oc- 
cur unexpectedly as a sign of digitalis toxicity. 
Both are usually associated with rapid ven- 
tricular rate and increasing congestive heart- 
failure. Atrial fibrillation may revert to sinus 
rhythm soon after treatment is discontinued. 
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TABLE 1 


CLASSIFICATION OF SOME OF THE ARRHYTHMIAS 
Propucep By DicitaLis INTOXICATION 





DEPRESSANT EFFECT (CON- | IRRITANT AND MIXED EFF} 
DUCTION DISTURBANCES) (ECTOPIC RHYTHMS) 


Atrial fibrillation 

Atrial flutter 

Atrial tachycardia 

Paroxysmal atrial tachy 
cardia with block 


Sino-atrial block 
Intra-atrial block 
Atrial standstill 


| Atrioventricular nodal 
tachycardia (“active” 
form) 
Nonparoxysmal atrioven 
tricular nodal tachycar 


Atrioventricular nodal 
rhythm (“passive” form) 


First-degree atrioventricular | Ventricular extrasystole 
block 

Second-degree atrioven- 
tricular block 

Complete atrioventricular 
block 

Dissociation with 
interference 


| Ventricular tachycardia 


Ventricular fibrillation 





Atrial tachycardia with block has recently 
attracted considerable attention since it is be- 
ing recognized with increasing frequency as a 
result of digitalis intoxication. Heyl’ first dem- 
onstrated the role digitalis plays in producing 
this arrhythmia. Other authors* have made 
similar observations, and more recently Lown 
and Levine’ have focused attention on parox- 
ysmal atrial tachycardia with block as a mani- 
festation of digitalis toxicity (figure 3). 

Ventricular extrasystoles are the most com- 
mon indication of overdosage. However, this 
type of arrhythmia may also occur in patients 
with serious heart disease who have not been 
treated with digitalis, and it may disappear 
with digitalization. When extrasystoles are due 
to the drug and therapy is continued, the ec- 
topic beats may occur more frequently, with 
one occurring after every normal beat, which 
is termed bigeminy or coupling (figures 2 and 
4). Distinction between the two types of extra- 
systoles is important since digitalis may elimi- 
nate the one and convert the other to a more 
serious arrhythmia. The increasing frequency 
of ventricular premature beats, polymorphism 
of abnormal and normal beats, and bursts of 
multifocal premature beats followed by unidi- 
rectional or bidirectional ventricular tachy- 
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caidia indicate that digitalis therapy should 
be discontinued immediately, since these 
rhythms may lead to ventricular fibrillation, 
which is the most advanced stage of digitalis 
intoxication. 

Electric alternans, a sign almost pathog- 
nomonic of digitalis intoxication, is compara- 
tively rare, and may or may not be associated 
with pulsus alternans. 

Atrioventricular nodal rhythm and _atrio- 
ventricular nodal tachycardia are best consid- 
ered together, but the former is probably a 
manifestation of the depressive action of digi- 
talis, while the latter represents the irritant 
effect. Both occur fairly frequently in the 
course of treatment with the drug. 

In atrioventricular nodal rhythm ( “passive” 
form), the ventricular rate is usually between 
35 and 50 beats per minute. This form of 
nodal rhythm presumably results when the 
atrioventricular node escapes from the control 
of the primary pacemaker, either because im- 
pulses from the latter are blocked or because 
they are released at a slower rate than those 
of the atrioventricular node. The appearance 
of atrioventricular nodal rhythm during the 
treatment of atrial fibrillation may give the 
impression clinically that the regular rhythm 
is a sinus rhythm. 

In paroxysmal nodal tachycardia ( “active” 
form of atrioventricular nodal rhythm), the 
ventricular rate is usually about 150 to 220 
beats per minute. In this arrhythmia the atrio- 
ventricular node takes over control of either 
ventricular or atrial activation, due to a sud- 
den and marked enhancement of impulse for- 
mation, and the result is single or multiple 
premature beats. 

Pick®* recently introduced the concept of 
“nonparoxysmal A-V nodal tachycardia,” 
which differs from the two previously described 
arrhythmias in that (1) the rate of nodal dis- 
charge is only moderately accentuated—70 to 
130 beats per minute—and (2) the ectopic 
rhythm lacks the sudden onset and abrupt 
termination characteristic of the paroxysmal 
forms of nodal tachycardia. Pick uses the term 
nonparoxysmal A-V nodal tachycardia to in- 
clude, among others, rhythms such as atrio- 
ventricular dissociation, interference dissocia- 
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tion (dissociation with interference) and iso- 
rhythmic dissociation. He believes that these 
latter designations are inadequate because they 
define the secondary effects on the cardiac 
mechanism rather than the primary disturb- 
ance. Of the cases of nonparoxysmal A-V 
nodal tachycardia collected by Pick, the ma- 
jority were the result of overdosage with digi- 
talis. If this concept of Pick’s holds up under 
further scrutiny, classification of some of these 
arrhythmias will be simplified. 


Electrolyte Concentration 

and Digitalis 

A very important relationship exists be- 
tween the ionic concentrations of the various 
electrolytes and digitalis. Depletion of potas- 
sium and excess of calcium enhance the toxic 
effects of the drug. Conversely, administra- 
tion of potassium and a deficit of calcium 
have been found to prevent or abolish digitalis- 
induced arrhythmias. There is evidence that 
the effects of digitalis and of calcium on car- 
diac irritability are mediated by their influ- 
ence on myocardial cellular permeability to 
potassium. It is generally accepted that of all 
the ionic alterations encountered in man, those 
due to potassium have the most pronounced 
effects on the heart,** and that potassium is 
distinguished from other cations in its high 
rate of mobility across cell membranes. Thera- 
peutic doses of digitalis presumably increase 
the cellular content of potassium, and toxic 
doses decrease it. It is also true that changes 
in concentration of potassium will influence 
the action of digitalis. Consideration of these 
mechanisms makes it understandable why toxic 
reactions may occur with even small doses of 
digitalis. 

The edematous patient whose intake of salt 
has been rigidly restricted for a prolonged 
period is more likely to respond to treatment 
with diuretics by increased potassium diuresis. 
Instances of serious loss of potassium through 
diuresis are being increasingly observed with 
the use of the more efficient oral diuretic 
agents now available in the form of drugs of 
the carbonic anhydrase inhibitor group, and 
more particularly chlorothiazide with its more 
pronounced potassium diuretic effect. Loss of 
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FIGURE 1. Arrhythmia two days after mitral commissurotomy in a 34 year old woman receiving maintenance dose of 
DIGOXIN® (0.25 mg. twice daily). There was no other evidence of digitalis intoxication. The tracing on the left (7-6-56) 
shows the picture of dissociation with interference. That on the right, taken the next day when no digitalis was 
given, shows regular sinus rhythm with sino-atrial block (lead II). 














FIGURE 2. Electrocardiograms of a 62 year old man who was admitted 
to the hospital with a history of angina pectoris and recent episodes 
of syncope and who had been taking digitoxin, 0.2 mg. daily, for four 
weeks. The tracing on the left (7-18-58) shows complete atrioventricu- 
lar block with bigeminy. Digitalis was withheld. The tracing in the 
center (7-21-58) shows a return to normal sinus rhythm with disap- 
pearance of extrasystoles. The P-R interval is prolonged. The tracing 
on the right (7-31-58) shows a return of duration of the P-R interval 
toward normal. 
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ricuURE 3. Electrocardiogram of a 36 year old man with emphysema, polycythemia, respiratory acidosis and congestive 
heart-failure. He received 2.0 mg. digitoxin in 24 hours, and tachycardia developed. The tracing shows the typical 
picture of atrial tachycardia with varying ventricular response (intermittent 2:1 atrioventricular block). 


FIGURE 4. Serial electrocardiograms showing the effect of intravenously administered potassium chloride on an ar- 
rhythmia produced by digitalis. The patient was a 59 year old man with congestive heart-failure who received 2.4 
mg. digitoxin in four days. The initial tracing shows bizarre bidirectional ventricular complexes. Twenty milliequiva- 
lents of potassium chloride in 250 cc. of 5 per cent solution of glucose in water was given as an effusion. A rapid 
return to atrial fibrillation with normal ventricular complexes followed a few minutes after start of the infusion. 


In ection of KCl start 








potassium is probably almost as important a 
cause for the rising incidence of digitalis tox- 
icity as is digitalis in excessive doses. 

Spontaneous redigitalization has been de- 
scribed in patients with congestive heart-fail- 
ure who became obviously intoxicated with 
digitalis following its use in reasonable doses, 
together with diuretics. This phenomenon has 
been attributed to the effects of the digitalis 
“mobilized” from edema fluid. However, 
studies have demonstrated that not enough 
digitalis could be mobilized from pleural, 
ascitic and edema fluids to account for this 
postdiuretic syndrome. It is now generally 
accepted that digitalis intoxication in such 
cases results from loss of potassium through 
diuresis, with depletion of potassium from the 
heart muscle leading to the production of ar- 
rhythmias, and so forth. By the same mecha- 
nism, cortisone and related steroids adminis- 
tered to the digitalized patient may precipitate 
digitalis toxicity through the loss of potassium 
induced. 

Digitalis toxicity due to potassium defi- 
ciency should be suspected whenever nausea, 
vomiting, change of heart rhythm, or visual 
disturbances develop after diuresis, induced 
by injection of a mercurial or administration 
of an oral diuretic, even in a patient who has 
not received large doses of digitalis. 

Other electrocardiographic or auscultatory 
evidence likely to lead to the suspicion of digi- 
talis toxicity in the patient receiving this drug 
and diuretics includes: (1) the appearance of 
extrasystoles not previously present, (2) the 
change from an irregular to a regular rhythm, 
regardless of the rate, (3) the reversion of a 
regular rhythm to an irregular one, and (4) 
sudden onset of tachycardia or bradycardia. 


Treatment of Digitalis-induced 
Arrhythmias 


The treatment of arrhythmias caused by 
administration of digitalis includes: (1) re- 
duction in dose, or cessation of the admin- 
istration of digitalis, (2) administration of 
potassium salts, (3) use of a chelating agent, 
disodium ethylenediaminetetraacetic acid 
(EDTA), to depress the serum level of cal- 
cium, and (4) use of procaine amide hydro- 
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chloride (PRONESTYL®) or quinidine for ‘he 
specific arrhythmia. 

Oral administration of 5.0 to 7.5 gm. of 
potassium chloride in divided doses should 
suffice to control mild digitalis intoxicatio: in 
the ambulatory patient. If depletion of potas. 
sium can be anticipated in a patient having 
profuse diuresis, 2 gm. potassium chloride 
three times a day may prevent the depletion 
and digitalis intoxication. Potassium should 
be administered with caution to patients who 
have renal insufficiency. Under some circum. 
stances, the intravenous use of potassium clilo- 
ride is preferred in view of its more rapid 
action and the possibility of continuous elec- 
trocardiographic control during administra- 
tion (figure 4). The infusion may be stopped 
with disappearance of the arrhythmia or with 
the appearance of hyperkalemia. Under usual 
circumstances, a solution of 500 cc. of 5 per 
cent solution of glucose in water containing 
40 mEq. potassium chloride is best. This may 
be given in one hour and repeated if neces- 
sary up to a total dose of 120 mEq. potas- 
sium chloride. Following disappearance of 
toxicity, oral maintenance doses of potassium 
chloride may be started. 

Treating digitalis overdosage by chelation 
of serum calcium is a recent innovation, and 
seems logical in view of the established fact 
that digitalis and calcium have synergistic 
effects on the heart. Hypocalcemia has been 
rapidly induced by the intravenous adminis- 
tration of the chelating agent ethylenediamine- 
tetraacetic acid.’® Various digitalis-induced 
arrhythmias, ventricular and supraventricular. 
can be promptly abolished by intravenous use 
of the disodium salt of ethylenediaminetetra- 
acetic acid because the fraction of serum cal- 
cium bound to EDTA is physiologically in- 
ert. Six hundred milligrams EDTA has been 
sufficient to correct some arrhythmias, and up 
to 3 gm. has been given in a 20 minute period 
without serious effect, although a high degree 
of hypocalcemia was produced. The use of 
this agent offers at least theoretical advantages 
over potassium in treating digitalis toxicity. 
Its action is very prompt and is faster than 
that of potassium given orally, and it is safer 
to use than potassium given intravenously, be- 


POSTGRADUATE MEDICINE 








th 


lu 
id 
isl 
du 
an 
ur 
tic 


m 
ta 
tir 
gi 
tw 
pr 
de 
in 


th 








cause of the depressant action of the latter on 
the heart muscle. 

\lagnesium also has been found effective.” 
Twenty cubic centimeters of a 20 per cent so- 
lution of magnesium sulfate, when given rap- 
idly intravenously to cardiac patients, abol- 
ished or reduced the frequency of extrasystoles 
due to digitalis. Magnesium appears to act by 
antagonizing the physiologic action of calci- 
um, but its use is limited by its transient ac- 
tion and occasional undesirable effects. 

Procaine amide by depressing excitability 
may abolish an arrhythmia induced by the irri- 
tant action of digitalis. Following administra- 
tion of potassium, procaine amide may be 
given intravenously in doses of 50 mg. every 
two minutes (with determination of blood 
pressure before each injection) up to a total 
dose of 1 gm. Oral administration is preferable 
in some cases, with an initial dose of 1.0 gm. 
followed by 0.5 gm. every three to six hours 
(smaller doses are given in the presence of 
renal insufficiency ). The dosage may then be 
adjusted empirically to the requirements of 
the patient. Procaine amide is a valuable ad- 
junct to managing these arrhythmias and re- 
sembles potassium in its effect, probably 
through its alteration of membrane permeabil- 
ity which facilitates the entry of potassium 
into the cell. 

In general, the indications for using quini- 
dine and procaine amide are similar, but 
quinidine is usually not advised when arrhyth- 
mias are the result of digitalis intoxication. 


Summary 


Digitalis toxicity is a frequent cause of car- 
diac arrhythmias. The recognition of such ar- 
rhythmias is important since continued ad- 
ministration of digitalis in their presence may 
lead to aggravation of heart-failure, or even 
death. 

Almost any type of arrhythmia or conduc- 
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tion disturbance may be the result of digitalis 
overdosage, depending on whether it is the 
depressant or the irritant effect of digitalis 
which predominates. 

The importance of potassium deficiency is 
emphasized, since it may permit the occur- 
rence of digitalis toxicity with the use of com- 
paratively small doses of digitalis. 

The treatment of arrhythmias due to over- 
dosage of digitalis consists of withholding 
digitalis, administering potassium or a chelat- 
ing agent to depress the serum calcium, and 
possibly administering procaine amide. 
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Resuscitation without cerebral damage is possible when oxygenation has st ped 
for not more than three to five minutes. The authors describe in detail thei: two 
part procedure for resuscitation: restoration of the oxygen system and res ora. 
tion of the heart beat. They also suggest that knowledge of resuscitation s/. suld 
not be confined to the medical profession and that tools to carry out resuscit: tion 
need not be confined to the hospital. 


Resuscitation for 
Cardiac Arrest 


CLAUDE S. BECK AND DAVID S. LEIGHNINGER* 


Western Reserve University, Cleveland 


Lire today has many new safeguards. These 
safeguards have been provided by the medical 
profession and they exist at the time of birth 
or even earlier and extend to the time of death. 
While these protections are greater than they 
were in the past, nevertheless they are not 
now perfect. There is considerable needless 
loss of life. This unnecessary loss of life is the 
subject for discussion. It is, indeed, tragic 
condemnation of the living to allow these 
deaths to occur. It is only the living who are 
enabled to do something about this problem. 
Death has no spokesman to say what should 
have been done. The attitude of the living to- 
ward the dead is a peculiar one. The living 
fear death and by instinct move away from it. 
It is scarcely wrong to say that the living hate 
death and in hating death the living hate the 
dead. There is much evidence to support this 
statement. To try to reverse death by opening 
the chest and pumping the heart is a drastic 
(unpleasant) act. To try to do it involves the 
possibility of failure. To fail is to invite criti- 
cism. To do nothing (like the high priest) is 
to be perfect. 


*Department of Surgery, Western Reserve University and University 
Hospitals, Cleveland, Ohio. 
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The Timing of Death 


After the oxygen system breaks down there 
is a period of time when resuscitation is possi- 
ble and after which it is not possible. If prop- 
erly carried out there is a period of three to 
five minutes when recovery is possible with- 
out cerebral damage. When carried out 5 to 
10 minutes after the oxygen system has broken 
down, recovery is possible but with cerebral 
damage. Thereafter death is permanent. 

The timing of death and the terms of refer- 
ence are important to those of us who actively 
participate in carrying out resuscitation. These 
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pa: ticipants in resuscitation time death at the 
moment when oxygenation stops. During the 
next few minutes death is temporary and re- 
versible. These concepts invite effort to make 
death reversible. To time death only when it 
is permanent is to negate effort for resuscita- 
tion because if the person is not dead during 
this initial period he is alive, and while he is 
alive no one will participate in this magnifi- 
cent but unpleasant task of resuscitation. The 
terms temporary death and reversible death 
have good medical usage. 


Who Should Be Resuscitated? 


The statement can be made that anyone 
whose anatomy is good enough to live should 
be resuscitated. This statement does not give 
direction as to when to try and when not to 
try to carry out resuscitation. The one group 
includes those who have sound body and mind. 
The other group includes those to whom death 
is a release from suffering. There is no prob- 
lem as to whether resuscitation should be done, 
for example, in a child who is being operated 
on for a simple condition like appendicitis. 
Likewise there is no problem in a patient who 
has an incurable condition such as metastatic 
cancer. 

When death occurs in a human being whose 
heart is structurally too good to die or whose 
body in general is too good to die, then re- 
suscitation should be considered. There are 
several barriers to resuscitation. The most 
common one is the occurrence of permanent 
death. This limits the application of the pro- 
cedure to those in whom the oxygen system 
has not been broken down for more than five 
to six minutes. It also limits the procedure to 
locales where it is possible to do it. A surgical 
operating room is the most satisfactory place 
for it to be done. Next in order are the re- 
covery room, accident room, hospital wards, 
and anywhere close to an operating room. 


Should Resuscitation Be Tried 
Outside a Hospital? 


Only a small part of a hospital is necessary 
for resuscitation. The requirements for resus- 
citation will be discussed. If they can be met 
outside a hospital, then successful resuscita- 
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tion is possible beyond the hospital. Many 
lives are lost in the home, on the golf course 
and elsewhere due to a death factor that can 
be reversed. A heart with mild stenosis of a 
coronary artery can electrocute itself outside 
a hospital and the coroner cannot find suffh- 
cient anatomic cause of death. Under proper 
conditions these lives could be saved. Some- 
one chokes on a cough drop or on a piece of 
beefsteak; this life could be saved. A child 
bites a toy balloon and chokes; this life could 
be saved. 

Knowledge of resuscitation should not be 
confined to the medical profession. Others can 
be taught. And the tools to carry out resuscita- 
tion need not be confined to a hospital. They 
can be available elsewhere. Only recently has 
it been learned that a heart can electrocute it- 
self (fatal heart attack) and that the death 
factor may be reversible, and now patients 
with coronary heart disease who die on the 
medical wards of hospitals are being success- 
fully resuscitated. 


Prevention of Death 


This topic has wide application in the sur- 
gical operating room and elsewhere. Precau- 
tionary measures in the operating room are 
always necessary. An open airway, the depth 
of anesthesia, replacement of blood, the proper 
use of drugs, position of the patient, and so 
on are factors that need constant attention. 
Danger signals should be recognized and cor- 
rected. When recognized the anesthetic is stop- 
ped, the lungs are properly inflated with oxy- 
gen, the operation is stopped, replacement of 
blood is checked, position of the patient is 
checked. Proper drugs are used. These various 
measures can prevent cardiac arrest. Some- 
times preparation can be made before resusci- 
tation is carried out. 


Recognition of Death 


If there is no pulse and no blood pressure, 
immediate action is indicated. Do not waste 
these precious moments. Do not keep on check- 
ing blood pressure and listening for heart 
sounds. Do not take an electrocardiogram. Do 
not strike the precordium with your fist. Do 
not inject ADRENALIN® into the heart. Do not 
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Emergency 


FIGURE 1. 


produce painful stimuli. Do not give an intra- 
arterial blood transfusion. The pacemaker is 
not effective after the heart stops beating. To 
try to use it may waste valuable minutes and 
lead to cerebral damage. The defibrillator for 
use on the outside of the chest is not recom- 
mended, because it may defibrillate the heart 
but leave it in standstill. Valuable minutes may 
be lost. 


Resuscitation Procedure 


The procedure for resuscitation is divided 
into two parts (figure 1). 

Part 1. Oxygen system—This must be re- 
stored within three to five minutes to prevent 
damage to the brain. It is the emergency act 
and consists of getting oxygen into the lungs 
and circulating it to the brain. Both are essen- 
tial. One without the other is no good. 

Oxygen into the lungs—The best method 
involves the use of an intratracheal tube and 
a rubber bag of oxygen which is squeezed by 
hand. The next best method is the use of an 
airway in the mouth, a face mask over the 
mouth, and a bag of oxygen which is squeezed 
by hand (figure 2). The next best methods are 
the mouth-to-double-airway and mouth-to- 
mouth breathing methods. If the trachea is 
obstructed and cannot be cleared, tracheotomy 
is done. Every recipient of an M.D. degree 
should carry a pocketknife and know how to 
slit open the trachea and put something in 
it—like the end of a fountain pen—for an 
airway. 

A standing rule for all surgical procedures, 
whether done under general or local anes- 
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thesia, is to have the following items by the 
patient’s head: (1) intratracheal tube, (2) 
laryngoscope, (3) rubber bag and (4) ox. gen 
tank (figure 3). 

Standard equipment on all hospital \ irds 
and in all other locations in the hospital w ere 
patients are treated should consist of ace 
mask, airway, rubber bag and oxygen | ink. 
If this is not provided a double airway shuld 
be available for each ward for mouth-to-air- 
way breathing. A teaching exercise (like a fire 
drill) for hospital staff on clearing the pha: ynx 
and airway and insufflation of the lungs should 
be carried out every six months. This is good 
training for every physician. 

Pump the heart; circulate the oxygen— lhe 
person doing this job stands on the left side 
of the patient. The left side of the chest is 
opened. A knife, a self-retaining retractor. a 


scissors and two hemostats are necessary (fig- 
ure 4). This equipment should be available 
and sterile in various areas of the hospital. 
Incision is about 8 in. for an adult and 5 in. 
for a child, between the fifth and sixth ribs 
and costal cartilages. Do not take time to count 
them; it does not make much difference if you 
are one space high or one space low. Cut one 
cartilage above and one below the incision 
with scissors or knife. If the internal mam- 
mary artery is cut, take care of it later; there 
is no bleeding at this time (figure 5). A self- 
retaining retractor is a great help because the 
pressure of the ribs on the wrist can interfere 
with pumping the heart (figure 6). If a re- 
tractor is not available, an assistant holds the 
ribs apart with his fingers while the heart is 
pumped. 

Pumping of the heart begins immediately. 
Experience is a great help. The most effective 
method depends to some extent on the size of 
the heart. Various methods are available and 
the individual doing the pumping job must 
decide which is the best for this particular 
heart. There are several general rules: (1) 
Both ventricles are to be emptied. (2) The 
grip on the heart is purposely relaxed to allow 
filling (figure 7) (there is no pressure behind 
the venous inflow). (3) An empty heart is not 


squeezed (figure 7). (4) The heart can be 
bruised or a finger can be stuck into one of the 
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cavities by excessive force (this has happened 








many times in our course on resuscitation ). It 
may be possible to grasp a child’s heart in the 
right hand, with four fingers under the heart 
and the thumb over the right side of the heart 
(figure 8). This method may not be applicable 
when the heart is large as in an adult. There 
are two methods for a large heart. One is to 
use both hands with the fingers of the right 
hand under the heart and the fingers of the 
left hand over the heart (figure 9). Sometimes 
the heart can be effectively pumped by squeez- 
ing it against the sternum but usually the left 
hand is better (figure 10). The rate of pump- 
ing depends on the filling and varies from 60 
to 80 a minute. An arterial pressure of 80 to 
100 mm. Hg can be produced by good pump- 
ing (figure 11). 

When to open the pericardium—tThe heart 
is pumped for one or two minutes before time 
is taken to open the pericardium. Immediate 
pumping reduces the period of anoxia by 
about 20 seconds, which is the time necessary 
to open it. Sometimes the heart will start beat- 
ing without opening the pericardium. If it 
does not start beating it is opened as quickly 
as possible from apex to base without cutting 
the left phrenic nerve. The two hemostats are 
in the resuscitation kit to pick up the pericar- 
dium so that it can be cut by scissors between 
hemostats, and then it is slit up and down and 
the hemostats are removed. The heart is now 
pumped as before. The fingers of the left hand 
can be placed over the right ventricle and the 
pumping is more effective. Time is not taken 
to observe the heart until it has been pumped 
for about five minutes. Then the hands are 
taken off the heart and it is observed as to 
whether it is in standstill or ventricular fibril- 
lation. This interrupts pumping for not longer 
than 5 to 10 seconds. Pumping is never unnec- 
essarily interrupted. 

The end of the emergency act—The lungs 
must come up nicely (not too forcibly but they 
must be adequately inflated) and they must 
go down nicely. They must not be continuous- 
ly inflated. The pumping must be satisfactory. 
Both of these must be accomplished within the 
limitation of time. If this emergency act is 
done on a medical ward or somewhere away 
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from the operating room, the entire setup is 
moved to the operating room. This involves 
transportation, sometimes by elevator, and 
continuation of the emergency act. 

Part 2. Restoration of the heart beat—The 
patient has been transported to the operating 
room and placed on an operating table. Ice 
bags are placed around the patient. Another 
person scrubs up, puts on gown and gloves. 
The individual who has been pumping the 
heart with bare hands now gets ready to be 
replaced. The retractor which has been con- 
taminated is quickly replaced by a sterile one. 
The wound is draped. The entire field is 
draped. Sterile instruments are available as is 
also a team of assistants. An anesthetist is pres- 
ent. A mechanical respirator (Rand-Wolfe) 
is a great aid. An electrocardiogram is ob- 
tained if necessary (figure 12). The condi- 
tion of the ventricles, whether in standstill or 
in fibrillation, has been determined. Prepara- 
tion is made to restore the beat. 

Ventricular standstill or asystole—The nec- 
essary items are indicated in figure 13. These 
consist of two 10 cc. syringes, two No. 22 
needles, one medicine glass containing a few 
cubic centimeters of 1 to 1000 solution of 
Adrenalin diluted with 10 times as much nor- 
mal sodium chloride solution, and one medi- 
cine glass containing a small quantity of 1 per 
cent procaine solution. The procaine is used 
only for fibrillation, but it is advisable to have 
it because the heart may change from stand- 
still to fibrillation. Adrenalin solution, 3 to 5 
cc., is injected into the cavity of the right 
ventricle (figure 14). Pumping is not inter- 
rupted to get this drug. It should be ready and 
in the syringe. Pumping is now interrupted 
a few seconds to inject it at an angle into the 
cavity of the right ventricle. It is not injected 
into muscle. Pumping continues. The tone of 
the heart improves. As a rule the heart starts 
beating. If it does not start beating the pump- 
ing is continued and another similar injection 
of Adrenalin is given. It is advisable to use 
small quantities of this drug. A good heart 
will always start beating. 

Check on inflation of the lungs and the ef- 
ficiency of hand pumping. One or two fingers 
are placed between lungs and posterior chest 
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FIGURE 2. Methods for oxygenation of the lungs. The best method consists of a rubber bag filled with oxygen, squeezed 
by hand, and attached to an intratracheal tube. Al shows the tube in place. A2 shows the chin elevated by one hand 
and the bag squeezed by the other hand. This method is available, under the best planning, in the operating room, re- 
covery room, and elsewhere in the hospital. 


The next best method utilizes a pharyngeal airway and a face mask instead of an intratracheal tube (Bl and B2). 


Inflation of lungs with air. Cl shows a double pharyngeal airway. C2 shows elevation of the jaw with two hands and 
closure of the nostrils between the two thumbs. The rescuer blows airway. These double airways are in two sizes, 
one for adults and one for children (Safara Airway; can be procured from T. F. Finnigan, 3819 Lancaster Avenue, 
Philadelphia 4, Pennsylvania). C3 and C4 show a pharyngeal airway and a face mask which covers the mouth and 
nose and into which air is blown. The jaw is elevated. (Breathing mask can be procured from Roswell Park Memorial 
Institute, Buffalo 3, New York.) These airways should be distributed throughout the hospital. It is advisable for the 
physician to carry one of these airways in his pocket. 


D1 and D2 show mouth-to-mouth breathing. The thumb of the right hand is inserted into the mouth and the jaw is 
elevated. The nostrils are squeezed together. Mouth-to-mouth contact is made with thumb in patient’s mouth. All food 
and water are wiped out of the victim’s pharynx. 
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FIGURE 3. Necessary equipment at the head of every pa- FIGURE 4. Necessary equipment to open the chest. 
tient operated on under local or general anesthesia. 





FIGURE 5. Incision between fifth and sixth ribs and costal cartilages. Time is not taken to count them. Note internal 
mammary artery. 








FIGURE 6. Self-retaining retractor in place. Heart is pumped before opening pericardium. 
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FIGURE 7. Grip on heart is relaxed to allow filling. The 
empty heart is not squeezed. 


FIGURE 8. A child’s heart can be pumped with one hand. 
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FIGURE 9. Heart pumped between two hands. FIGURE 10. Heart pumped against the sternum. 
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Normal Ventricular Fibrillation Pumping 
FIGURE 1]. Arterial pressure of 80 to 100 mm. Hg produced by hand pumping. 
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o cc. syringes 
2% gauge needles 


Medicine glass containing 
Adrenalin (1 to 1 000 diluted 
10 times with saline) 


Medicine glass containing 


Procaine 1% 


FIGURE 13. Requirements for starting the heart. FIGURE 14. Method of injection of drugs into cavity of 
right ventricle. 


Aorta Compressed 


FIGURE 15. Temporary occlusion of thoracic aorta by finger raises perfusion pressure in coronary arteries and brain. 
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wall to the aorta. The aorta is squeezed to- 
gether by the fingers for periods of one or 
two minutes while pumping is continued (fig- 
ure 15). This raises pressure in the proximal 
aorta and coronary arteries by 10 to 15 mm. 
Hg and improves coronary artery circulation. 
An intravenous setup is arranged in a foot for 
blood or 5 per cent glucose solution. The cir- 
culation should not be overloaded, but an adult 
can take a unit of blood or 500 cc. of glucose 
solution. A smaller quantity is given to a child. 
Lanatoside C (CEDILANID®) is given intrave- 
nously; the dosage is 0.8 mg. (4 cc.) repeated 
in six hours. This drug has a digitalislike ac- 
tion and takes effect in 20 minutes. It is a 
valuable drug. The Trendelenburg position is 
used to improve cerebral circulation. If you 
are dealing with a good heart, i.e., one in 
which the muscle is good and in which there 
is no glycogen storage disease, myocarditis, 
severe anatomic defects, valvular defects, ste- 
nosis or occlusion of the coronary arteries, the 
beat can be restored. 

When do you give up? In the presence of 
severe coronary heart disease we have worked 
16 hours and opened and closed the chest as 
many as four times before giving up. It is 
almost tragic to stop when the patient is con- 
scious and reacts to questions. Here is where 
the patient needs a new heart and when the 
surgeon searches his soul for help. Here the 
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FIGURE 16. Large electrodes are placed on the heart. The 
heart is emptied by pressure before the shock is applied 
so that the current will not penetrate blood. 


surgeon is magnificent; this fight to save life 
shows him at his best. If the dead could make 
comment, their comment would concern resto- 
ration of life and prevention of death. The 
dead should expect the living to do their best. 

Ventricle fibrillation*—Fibrillation of the 
ventricles must be stopped before the beat can 
be restored. Occasionally, but not often, fibril- 
lation stops spontaneously. Occasionally fibril- 
lation occurs when the heart is pumped. The 
method for stopping fibrillation consists of 
sending an electric current through the mus- 
cle. An electrode about 5 to 7 cm. in diameter 
is placed on each side of the heart, usually 
over left and right ventricles but sometimes 
anteriorly and posteriorly to shock the ven- 
tricular septum (figure 16). Ordinary electric 
light current is used (110 V). The amount of 
current is 1 to 2.5 amp. The current is kept on 


*The subject of defibrillation of the heart was presented 
to the American Surgical Association by Beck nd Mautz 
in 1937. Dr. Evarts Graham was president of the Asso- 
ciation. After the paper was presented and the fibrillat- 
ing heart was shown in motion picture there was no dis- 
cussion. Dr. Graham stated that the reason there was no 
discussion was because the members of this Association 
had no experience with and no knowledge of the sub- 
ject. The American Surgical Association takes justifiable 
pride in its active participation in medical progress, and 
this absence of knowledge indicates the position of re- 
suscitation in medicine 21 years ago. This subject still 
has a long way to go before it gains proper recognition. 
(Annals of Surgery 106:525, 1937.) 





for about one second. Sometimes repeated 
shocks in rapid succession are given, moving 
the electrodes to different areas of the heart. 
These shocks also produce contraction of the 
arm and chest muscles. The electrodes are 
wet to make good contact. The handles are 
insulated so that the surgeon does not get 
shocked. The electrocardiograph is disconnect- 
ed at the time of shock. The shocking device 
is special equipment and should be available 
in every hospital. A few seconds only are taken 
for shocking the heart. An assistant holds the 
electrodes so that the surgeon can take them 
readily, apply them, deliver the shock, and 
resume pumping the heart without delay. If 
it goes back into fibrillation, several checks 
are in order. The lungs must come up and go 
down nicely. The heart should be well oxy- 
genated by proper pumping. If fibrillation 
continues, 2 to 4 cc. of the Adrenalin solution 
is given. This restores tone, improves the color 
of the muscle, and produces a coarse type of 
fibrillation. Another shock may be effective. 
If it is not effective, 4 cc. of procaine is given. 
This reduces tone and makes the muscle less 
irritable. Another shock is given. 

As a rule the heart comes out of fibrillation 
readily unless severe disease is present in the 
heart. The purpose of the shock is to make all 





muscle fibers contract at one time with the : x- 
pectation that they will relax at one time and 
produce standstill which is followed by a «o- 
ordinated beat. This beat may be weak and | \e 
heart may have to be pumped intermittent y. 
Adrenalin may be necessary. If success is not 
achieved by the use of Adrenalin, procaine 
and Cedilanid, our experience has been that 
potassium chloride to abolish fibrillation aid 
calcium chloride or calcium gluconate to re- 
store tone will not be successful. 

After the beat has been restored—tThe peri- 
cardium is not closed. A drainage tube is 
placed in the lower part of the chest and 
underwater seal or gentle suction is applied 
for 48 hours. Penicillin and streptomycin are 
applied to the operative field and instilled into 
the chest. Antibiotics are given for several 
days. Bleeding from the wound is controlled. 
The cut cartilages are removed (leaving the 
perichondrium ) because they may become in- 
fected. Closure is by catgut (figure 17). Gen- 
eral anesthesia may be necessary. 

After closure of the chest—The patient is 
given oxygen by intranasal tube or oxygen 
tent. The use of ice bags is continued if signs 
of cerebral damage appear. Pressor drugs may 
be necessary. Cerebral edema is a complica- 
tion if the patient does not regain conscious- 











FIGURE 17. Closure of chest. Drainage tube attached to underwater seal. 
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iess. Various drugs may be needed as fol- 
lows: mephentermine, NEO-SYNEPHRINE®, 
|. EVOPHED®, atropine, caffeine, hydrocortisone. 
or cerebral edema and unconsciousness, hy- 
pothermia (30 to 34° C.) has been recom- 
mended (Ann. Surg. 148:462, 1958). It has 
been continued for as long as 72 hours. Serum 
albumin and dehydration may be indicated. 
Intravenous sedation may be necessary. Digi- 
talis therapy is recommended. An open airway 
is maintained. Tracheotomy may be indicated. 
A mechanical respirator (Rand-Wolfe, Drink- 
er or some other device) may be necessary. 


Key Points 


Do not wait too long before establishing 
the oxygen system. Make sure the lungs come 
up and go down nicely. Pump the heart cor- 
rectly. Do not interrupt pumping except when 
necessary and make the interruption as brief 
as possible. Demand that your hospital have 
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defibrillation equipment. The absence of such 
apparatus may be the basis of legal action in 
the courts. Use drugs sparingly. Maintain an 
open airway. Use hypothermia and, if neces- 
sary, pressor drugs. 


For the Future 


A teaching exercise for the hospital staff 
once or twice a year is recommended. Resus- 
citation will extend to other places in the hos- 
pital beyond the operating rooms. It may also 
be used beyond the hospital particularly for 
patients whose hearts anatomically are too 
good to die. Proper planning will be neces- 
sary for this to occur. Resuscitation groups 
should be established in metropolitan areas 
and courses of instruction given to those who 
might be able to use it. 

The reader is referred to “A Manual on 
Cardiac Resuscitation,” by R. M. Hosler 
(Charles C Thomas, Springfield, Illinois). 


117. TO LIVE LONG 


We should, perhaps, adopt the philosophy of Johann Heinrich Cohausen, 


who died in 1750 at the age of 85. He said, “Some misguided enthusiasts 
have believed that by lengthening life they would confer a priceless boon on 
the human race; forgetting that it is not the length of the day which makes 
us love the summers, but the brightness of the sun, the beauty of the flowers, 
the singing of the birds.” 

Perhaps the specific nutritional needs of maturing man are ultimately 
less significant than his attitude. More than one hundred years ago, Sir John 
Sinclair wrote in a Code of Health and Longevity: 

“1. Breathe pure air. 
2. Use a moderate proportion of liquid food. 
3. Consume no more solid food than the stomach can easily subdue. 
. Preserve the organs of digestion in good order. 
. Take regular exercise without fatigue. 

6. Sleep as many hours only as may be necessary to restore the strength 
of body and mind. 

7. Control of passions; bear with fortitude the disappointments of life.” 


Clive M. McKay, Nutritional experiments on longevity, Journal 
of the American Geriatrics Society, March 1958, pp. 171-178 
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The proper use of diuretic agents in congestive heart-failure is facilitated by « 
understanding of the abnormal renal mechanisms and of the mode of action . 
the various diuretic agents on the renal tubule. This discussion includes an ou 
line of significant experiments with these compounds, a review of their effects « 
the electrolyte composition of the plasma and urine in man, and therapeut 
regimens which seem likely to achieve maximal benefits with minimal side effec 
and derangement of the electrolyte milieu. 


The Use of Diuretics in 
the Treatment of 
Congestive Heart-failure 


JOHN H. LARAGH* 


Columbia University College of Physicians and Surgeons, New Y ork 


Tue treatment of con- 
gestive heart-failure has 
been the subject of in- 
tensive investigation 
for several hundred 
years. Attempts to mo- 
bilize the edema fluid 
of patients in heart- 
failure have resulted 
not only in continuing 
improvement in thera- 
peutic technic but also 
in a fuller understanding of the physiologic 
mechanisms involved. 

In discussing the present status of the use 
of diuretics in the treatment of congestive 
heart-failure, I will consider certain aspects 
of the mode of action of various representa- 


JOHN H. LARAGH 


*Department of Medicine, Columbia University College of Physicians 
and Surgeons, and the Presbyterian Hospital, New York, New York. 


This work was supported by grants from the National Heart Institute, 


United States Public Health Service, and the Allison Fleitas Fund 
and by a gift from Daniel G. Arnstein. 
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tive diuretic agents. Information of this type 
is essential not only for the proper use of the 
various therapeutic agents, but also, and per- 
haps even more important, because proper 
study of these pharmacologic agents may yield 
information which will allow a better under- 
standing of the physiologic mechanisms in- 
volved in promoting and sustaining the state 
of edema. 

It must be kept in mind that the work of the 
heart produces the glomerular filtrate, and that 
approximately 25 per cent of the cardiac out- 
put is delivered to the kidneys of normal per- 
sons. Of the plasma delivered to the kidneys, 
about 20 per cent is filtered through the glo- 
merular capillaries. It has often been estimated 
that we produce about 180 |. of glomerular 
filtrate per day, or several times our body 
weight. The tubules must then return to the 
circulation most of this glomerular filtrate. 

Hydrostatic pressure, transmitted from the 
heart to the glomerular capillaries, is the 
physical force behind the formation of filtrate. 
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his physical force fails in congestive heart- 
failure. When the cardiac output is improved 
by the administration of cardiac glycosides, 
glomerular filtration will improve. Thus, digi- 
talis and other compounds which improve the 
renal circulation can in themselves produce 
diuresis in patients with heart-failure. 


Reabsor ptive Mechanisms 


Notwithstanding the fact that hemodynamic 
factors are important in the formation of urine, 
in recent years it has become increasingly ap- 
parent that the reabsorption of the glomerular 
filtrate by the renal tubules is probably a more 
important regulator of the content of body 
salt and water. It is now well recognized that 
renal tubular reabsorption of filtered solute 
is achieved by an active process. It is also 
apparent that renal tubular activity in this 
regard can vary a great deal, so that patients 
with high filtration rates may, under certain 
circumstances, retain fluid and form edema. 
On the other hand, patients with reduced glo- 
merular filtration actually may freely excrete 
salt and water.’ 

Let us then consider further the transport 
systems in the renal tubule which are thought 
to be concerned with the reabsorption of elec- 
trolytes and water. According to current con- 
cepts’ (figure 1), reabsorption of sodium or 
chloride or both occurs in both the proximal 
tubule and the distal tubule. Solute reabsorp- 
tion is iso-osmotic in the proximal tubule; it 
may or may not be iso-osmotic in the distal 
tubule. In the presence of antidiuretic hor- 
mone, back diffusion of water is thought to be 
facilitated in the distal tubule. In the absence 
of antidiuretic hormone (water diuresis), the 
solutes are considered to be selectively reab- 
sorbed, leaving the osmotically nonobligated 
water for excretion as so-called free water. Ac- 
cordingly, information may be obtained con- 
cerning the site of action of a diuretic within 
the renal tubule by determining its effect on 
the excretion of free water. Thus, if reabsorp- 
tion of sodium or chloride or both is inhibited 
in the proximal tubule, the solutes either may 
be excreted iso-osmotically or may become 
available for more distal (selective) reabsorp- 
tion, leading to an increased free water excre- 
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FicURE 1. Current concept of the renal reabsorption of 
solute (sodium chloride) and water. 


tion. Inhibition of reabsorption of sodium or 
chloride or both in the distal tubule may be 
expected to result in a reduced free water ex- 
cretion. Organic mercurial agents have been 
shown to increase the excretion of free water, 
an observation which is best explained by 
postulating inhibition of reabsorption in the 
proximal tubule. In contrast, chlorothiazide 
does not change or decrease the excretion of 
free water, despite a marked increase in solute 
clearance.* These findings suggest that chloro- 
thiazide inhibits electrolyte reabsorption in 
both the proximal and distal tubules. 

You are also familiar with another reabsorp- 
tive mechanism which results in the reabsorp- 
tion of sodium bicarbonate. The enzyme car- 
bonic anhydrase, which is present in renal 
tubular cells, generates carbonic acid, and the 
hydrogen ion from carbonic acid is secreted in 
exchange for a sodium ion in the tubular urine, 
a process known as sodium-hydrogen ion ex- 
change. The sodium ion is then reabsorbed in 
combination with the bicarbonate ion of the 
renal tubular cell and returned to the circula- 
tion as sodium bicarbonate.* 

Finally, I should like to remind you of an- 
other ion exchange system in the renal tubule 
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which promotes the reabsorption of sodium 
while allowing the excretion of potassium. All 
the filtered potassium is considered to be re- 
absorbed, and all excreted potassium is thought 
to be secreted in the distal tubule in exchange 
for sodium ions in the lumen.” 


Diuretic Agents 


With this background, let us consider four 
representative types of diuretic agents which 
appear to be of special pharmacologic and 
physiologic significance. I will discuss (1) 
meralluride as an example of an organic mer- 
curial diuretic and compare some of its effects 
on renal tubular function with those of (2) 
chlorothiazide, the orally effective sulfona- 
mide. In addition, | will review briefly certain 
aspects of the pharmacology of a typical car- 
bonic anhydrase inhibitor, (3) acetazolamide. 
Some data on (4) a recently developed steroid 
diuretic which appears to be a true antagonist 
of aldosterone will be presented. The use of 
these compounds with different pharmacologic 


actions, alone and in combination, promises 


to reduce greatly the number of refractory pa- 
tients in congestive failure. , 
Meralluride and chlorothiazide—F ollowing 


Vogl’s® initial observation of diuresis pro- 
duced by organic mercurial agents, a consid- 
erable effort was put into the study of alleged 
extrarenal mechanisms of mercurial diuresis. 
The renal action of mercurial diuretics was 
established by the classic experiment of 
Govaerts,’ who administered a mercurial agent 
to a dog and removed one of its kidneys at 
the height of diuresis. When transplanted into 
another dog, the kidney continued an undimin- 
ished diuresis. The mode and site of action of 
mercurial agents on the nephron have since 
been intensively studied. It has been clearly 
established that mercurial agents are potenti- 
ated by the administration of ammonium chlo- 
ride; for this reason it has been suggested 
that the mercurial agent acted specifically to 
block chloride reabsorption. However, more 
recent studies by Mudge and Weiner” indicate 
that the intracellular hydrogen ion concentra- 
tion may be another important determinant of 
diuretic activity. Their studies suggest that a 
low intracellular pH may facilitate the libera- 
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tion of mercuric ions from the organic m« 
curial in the renal tubule, and that free m¢ 
curic ions are, in fact, responsible for the o 
served diuresis. 

Studies from our own laboratory’ sugge | 
that organic mercurial agents act to inhibi 
electrolyte reabsorption in the proximal tubul 
while chlorothiazide acts both proximally an 
distally. Clearance studies were carried out j 
15 persons who had no evidence of cardiova 
cular or renal disease. The experiments we1 
performed in the postabsorptive state and du: 
ing maintained water diuresis. Two to thre: 
control periods of 10 minutes each allowed th 
determination of base-line values for urin 
flow, glomerular filtration, free water and so 
lute clearance and electrolyte excretion during 
water diuresis. The afore-mentioned parame 
ters were measured again in clearance periods 
obtained after the administration of either 2 
ml. meralluride or 500 mg. chlorothiazide to 
the same subjects under similar circumstances 
on different mornings. 

Free water clearance (Cu.0o) is defined* as 
the osmotically nonobligated water which is 
excreted during water diuresis. It therefore 
represents the quantity of water which has 


FicuRE 2. Mean values, presented from a group of 15 
paired clearance studies of normal human subjects, show- 
ing effect of 500 mg. chlorothiazide or of 2 ml. meral 
luride given during water diuresis. 
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FIGURE 3. Data obtained from a normal subject, showing 
osmotic clearance (Cosm, ml. per min.) plotted on the 
ordinate, and urine flow (V, ml. per min.) on the ab- 
scissa. Arrow indicates time of administration of 500 
mg. chlorothiazide or of 2 ml. meralluride intravenously 
during water diuresis on different mornings. 


(From Laracu, J. H., Heinemann, H. O. and Demantini, F. E.: Ef 
fect of chlorothiazide on electrolyte transport in man; its use in 
treatment of congestive heart-failure, 


166:145 (January 11] 1956.) 


cirrhosis and nephrosis. J.A.M.A 


been completely freed of solute or, expressed 
another way, the amount of water in the urine 
in excess of that present in the plasma. During 
antidiuresis the value for free water clearance 
becomes negative and is then thought to re- 
flect the amount of water actively reabsorbed 
by the kidney. 

The results of these experiments are sum- 
marized in figure 2. The mean values of all the 
studies illustrate the observed clear-cut differ- 
ences between meralluride and chlorothiazide. 
The administration of chlorothiazide during 
water diuresis is followed by an increased 
urine flow and solute output, with an un- 
changed or diminished free water excretion 
and a moderately reduced glomerular filtra- 
tion. The administration of meralluride pro- 
duces a similar increase in urine flow but with 
a lesser rise in solute output, an increased free 
water excretion, and no significant change in 
the glomerular filtration. As one might expect 
from the differences in effects on total solute 
output, chlorothiazide promotes a consider- 
ably greater increase in sodium and chloride 
excretion than does meralluride. In addition, 
chlorothiazide promotes the excretion of potas- 
sium, while potassium excretion is actually re- 
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FIGURE 4. Mechanisms of solute and water reabsorption. 


duced after the administration of meralluride. 

Data obtained from a single normal subject 
are presented in figure 3. The subject was 
given either 500 mg. chlorothiazide or 2 ml. 
meralluride intravenously during water diu- 
resis on different mornings. Chlorothiazide in- 
creased urine volume to the same extent as did 
meralluride; however, it caused a greater in- 
crement in total solute excretion and, hence, 
did not produce the increase in free water 
clearance characteristic of the mercurial 
agents. 

The observed differences may provide in- 
formation which allows one to differentiate 
sites of action of the two compounds within 
the renal tubule. It should be recognized that 
regardless of the differences in their effects on 
glomerular filtration, both mercurial diuretics 
and chlorothiazide act to inhibit reabsorption 
of electrolytes in the tubule. 

Let us then consider in more detail the pos- 
sible significance of the different effects of 
these two compounds on the excretion of free 
water. As stated previously, free water is pro- 
duced by the activity of a distal reabsorp- 
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FIGURE 5. Chart of patient in advanced heart-failure who 
had repeatedly exhibited slight to negligible response to 
administration of mercurial diuretics. 


(From Larnacn, J. H., Hemwemann, H. O. and Demaatini, F. E.: 
Effect of chlorothiazide on electrolyte transport in man; its use in 
treatment of congestive heart-failure, cirrhosis and nephrosis. J.A.M.A. 
166:145 [January 11] 1958.) 


tive mechanism (figure 4). Under the circum- 
stances of water diuresis, as previously shown, 
sodium and chloride can be reabsorbed distal- 
ly without accompanying iso-osmotic amounts 
of water. Accordingly, inhibition of this distal 
solute reabsorptive process will reduce the 
amount of free water excreted. On the other 
hand, proximal solute reabsorption is consid- 
ered to be iso-osmotic. Accordingly, inhibition 
of proximal reabsorption alone would either 
divert iso-osmotic fluid for excretion (no 
change in free water excretion) or permit in- 
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creased selective distal solute reabsorptio: 
which would lead to an increase in free wate 
excretion. During water diuresis an increas: 
in both solute and free water clearance coul: 
result only from a purely proximal inhibitio: 
of iso-osmotic solute reabsorption, leading t 
diversion of more electrolytes and water to th: 
distal selective mechanism. Assuming there i: 
no block here, the distal process could the: 
reabsorb more electrolytes, and free water for 
mation would increase. Thus a hypothesis o/ 
purely proximal inhibition and diversion of 
electrolytes to the distal (selective) site ap 
pears to explain best the findings observed 
with meralluride. 

The fact that a large increase in iso-osmotic 
solute excretion occurs following administra- 
tion of chlorothiazide appears to be good evi- 
dence that it, too, has a proximal inhibiting 
effect. However, the observation that free wa- 
ter does not increase appears to be best ex- 
plained by postulating an additional effect of 
chlorothiazide, i.e., inhibition of the distal 
selective reabsorptive process as well. 

The concept that chlorothiazide has a dif- 
ferent site of action in the renal tubule than 
does meralluride is supported further by the 
observed additive effect when the two com- 
pounds are given together. This point is illus- 
trated by a study” in which chlorothiazide was 
administered during a mercurial diuresis after 
chlorothiazide solute output was considerably 
augmented; at the same time, free water ex- 
cretion was actually reduced. These data again 
suggest an additional site of action of chloro- 
thiazide in the distal tubule. Further confirma- 
tion of this hypothesis has recently been ob- 
tained by Pitts,’® who used a stop-flow technic 
in the dog. 

Let us then consider the clinical application 
of these findings in the treatment of congestive 
heart-failure. In figure 5 data are presented 
from the study of a patient in advanced heart- 
failure. The patient was on a constant meta- 
bolic regimen and maintenance doses of digi- 
toxin. As can be seen, the administration of 
meralluride produced only a slight natruretic 
effect. Administration of chlorothiazide result- 
ed in striking diuresis and loss of edema fluid. 
In the course of diuresis, in addition to nega- 
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tive sodium balance, a negative potassium and 
chloride balance occurred. The mild hypo- 
chloremic alkalosis was corrected by addition 
of potassium chloride and ammonium chloride. 
However, even greater natruretic effects were 
observed when either meralluride or acetazola- 
mide was combined with chlorothiazide ther- 
apy. With continued use of chlorothiazide, ex- 
cretion of sodium gradually diminished.* The 
findings in this long-term study are thus simi- 
lar to those obtained in short-term experi- 
ments. The potent natruretic and kaluretic ef- 
fects of chlorothiazide are demonstrated and 
the additive effects of chlorothiazide when 
combined with either meralluride or acetazola- 
mide are also well illustrated. 
Acetazolamide—It is perhaps appropriate 
here to say a word about the use of carbonic 
anhydrase inhibitors such as acetazolamide. 
As illustrated in figure 5, this compound when 
given with chlorothiazide will usually augment 
diuresis. However, in contrast to what has been 
found in the dog,"’ the combined use of pD1s- 
MOX® and mercurial diuretics in man has not. 
in our experience, consistently improved nat- 
ruresis; at times, the concurrent administra- 
tion of Diamox has actually suppressed a mer- 
curial diuresis. As a second point, it should be 
remembered that Diamox should be used in- 
termittently, since refractoriness usually de- 
velops after 48 hours.'* Carbonic anhydrase 
inhibitors are perhaps best employed prior to 
a mercurial injection, since the hyperchlo- 
remic acidosis often produced by these agents 
enhances the effect of the mercurial agent. 
Steroid compound SC-8109—Finally, | 
would like to say a word about a recently de- 
veloped steroidal antagonist of aldosterone. 
This compound, which is a synthetic gamma 
lactone derivative of testosterone, has been 
shown to block biologic effects of aldosterone 
in experimental animals.'* As such, the com- 
pound may have considerable physiologic sig- 
nificance. In figure 6 data are presented which 
were obtained from a patient in congestive 
heart-failure on a constant metabolic regimen. 
The administration of the steroid compound 
SC-8109 produced a slight but definite increase 
in the urinary sodium ion. It is of interest that 
there was also a concurrent decrease in potas- 
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FIGURE 6. Chart of a patient in advanced congestive heart- 
failure and on a constant metabolic regimen, showing the 
effect of intramuscular injections of 100 mg. of a steroidal 
lactone aldosterone inhibitor given four times daily. 


sium excreted, a finding which one would ex- 
pect if the substance inhibits the sodium-re- 
taining and kaluretic actions of aidosterone. 
In addition, the responses of this patient to 
meralluride and to chlorothiazide alone and in 
combination are shown. After prolonged ad- 
ministration the patient failed to respond well 
to chlorothiazide. It is interesting to note that 
diuresis was restored when chlorothiazide and 
the new steroid compound were given together. 

In other patients, we have also found that 
this steroid compound may induce diuresis 
when combined with either a mercurial agent 
or chlorothiazide, after each agent given alone 
had been less effective. Therefore, it would ap- 
pear that combinations of these three diuretic 
agents may at times be of value in producing 
diuresis in refractory patients. 


Comment 


The observations which have been discussed 
promise to afford a more effective approach to 
the management of congestive heart-failure. 
In heart-failure a reduced glomerular filtration 
rate frequently occurs. In addition, there may 
be an increased reabsorption of electrolytes in 
the proximal tubule. These two physiologic 
changes reduce the amount of solute delivered 
to the distal tubule and thus operate to pro- 
duce reduced excretion of free water. Under 
these circumstances it is possible that mer- 
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curial agents are relatively ineffective, because 
electrolyte reabsorption is only blocked in the 
proximal tubule; avid distal reabsorption of 
electrolytes, which can occur in heart-failure, 
may reduce the effectiveness of a mercurial 
agent. The observations which have been pre- 
sented, therefore, also provide rationale for 
the use of chlorothiazide, either alone or, if 
necessary, in combination with a mercurial 
agent in patients with advanced heart-failure. 
Furthermore, the combined use of a mercurial 
agent and chlorothiazide may, in fact, produce 
a more ideal diuresis, since the kaluretic ef- 
fects of chlorothiazide may be blocked by the 
prior administration of a mercurial agent. 

The potent pharmacologic effects of both 
chlorothiazide and meralluride emphasize the 
potential hazard of using them continuously 
for a prolonged period. Unless daily electro- 
lyte determinations can be made, these com- 
pounds in full dosage are best used on an in- 
termittent basis. Alternation with a carbonic 
anhydrase inhibitor may be a useful technic 
and may tend to offset the hypochloremic al- 
kalosis frequently observed with chlorothiazide 
therapy. The use of steroids which can block 
aldosterone promises to improve further the 
therapeutic approach to the edematous patient; 
these agents may have special value in reduc- 
ing the excessive potassium loss which can 
occur with all other diuretic agents. 

The studies which have been presented sug- 
gest that chlorothiazide inhibits sodium and 
chloride reabsorption in both the proximal and 
the distal tubule, while meralluride has only a 
proximal action. The findings perhaps suggest 
the presence of more than one mechanism in 
the renal tubule concerned with the reabsorp- 
tion of sodium or chloride or both. 
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Formerly, aortic aneurysms either were left untreated or were treated with only 
palliative procedures. In recent years, curative surgical measures have been devel- 
oped. Data are presented from 134 surgically treated cases in which the over-all 
results were good. The author found that mortality is low when abdominal aneu- 
rysms below the renal arteries are treated prior to rupture. Previous myocardial 
infarction increases mortality, and the risk is much greater if rupture has oc- 
curred. Operative mortality in thoracic aortic aneurysms remains high. 


Surgical ‘Treatment 


of Aortic Aneurysms 


HARRIS B. SHUMACKER, JR.* 


Indiana University Medical Center, Indianapolis 


Uri recent years 
aneurysms of the aorta 
were treated either by 
neglect or by methods 
which at best proved 
palliative rather than 
curative. These meth- 
ods included internal 
wiring and efforts to 
promote the laying 
down of heavy scar tis- 
sue about the aneurysm 
by wrapping it with a 
sclerosing membrane such as cellophane or by 
injecting about it a fibroplastic agent such as 
dicetyl phosphate. To be sure, these proce- 
dures sometimes resulted in remarkable relief 
of pain and sometimes even relief of obstruc- 
tive complaints. They did not, as far as I know, 
prevent ultimate expansion and rupture. It 
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is fortunate, therefore, that curative surgical 
measures are now applicable. 


The Need 


We know far too little of the natural history 
of aortic aneurysms, and further studies are 
needed. The data which have been documented 
in the literature, however, are conclusive in 
attaching to them a grave prognosis. Estes,’ in 
a study of 102 cases of abdominal aortic aneu- 
rysm, found that 33 per cent of the patients 
traced had died within one year of the time 
the diagnosis was made, 42 per cent within 
two years, 51 per cent within three years, and 
81 per cent within five years. Similar data 
demonstrate that thoracic aortic aneurysms 
carry as dire a prognosis. 


Symptoms 


Some patients with aneurysm of the tho- 
racic or abdominal aorta come to treatment 
prior to the onset of any symptoms. This is, I 
am convinced, a desirable objective. Other 
patients seek advice because of resultant symp- 
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FicurE 1. Left. Retrograde pyelogram made preoperatively showing marked hydronephrosis. Right. Relatively normal 
intravenous pyelogram made two months after excision of abdominal aortic aneurysm and lysis of ureters. Anuria 
developed in this case as the consequence of the ureteral obstruction. 


(From Saumacker, H. B., Jr. and Garrett, R.: Surg. Gynec. & Obst. 100:758, 1955.) 


FIGURE 2. Chest roentgenograms before and five weeks after operative resection of aortic aneurysm and cure of aortic- 
vena caval fistula. The postoperative film (B) shows reduction in heart size and clearing of the pleural effusion. 
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FIGURE 3. Anteroposterior and lateral abdominal roentgenograms in the same case as shown in figure 2 illustrating the 
large size of some abdominal aortic aneurysms. The calcific deposits in the wall of the aneurysm have been retouched 
for greater clarity. 


(Figures 2 and 3 from Suumacxer, H. B., Jn. and Jontz, J.: Am. Surgeon 22:1182, 1956.) 


toms. The association of thoracic aortic aneu- 
rysms with root pain and compressive symp- 
toms leading to partial or total obstruction of 
the esophagus, trachea or bronchus is well 
known. Rarely such an aneurysm perforates 
into the vena cava or pulmonary artery and a 
disastrous left-to-right shunt develops. All too 
frequently a thoracic aortic aneurysm termi- 
nates fatally by rupture into the pleural cavity, 
mediastinum, pericardium or esophagus. Ab- 
dominal aortic aneurysms sometimes are 
asymptomatic for a fairly long period. They 
are, however, commonly associated with ab- 
dominal or lumbosacral pain or with digestive 
complaints. Less often they cause partial or 
complete ureteral obstruction (figure 1). Rare- 
ly they rupture into the vena cava with pro- 
duction of classic signs of arteriovenous fis- 
tula and heart-failure (figures 2 and 3). The 
gravest consequence of these aneurysms is 


May 1959 


rupture with exsanguinating hemorrhage. 
The Patient 


Those who contemplate the utilization of 
curative surgery for aortic aneurysms and 
expect their patients to be “good operative 
risks” will be disappointed. Let us consider 
first those with abdominal aortic aneurysms. 
They tend to be “on in years.” Of 134 patients 
my associates and | have treated operative- 
ly, nine were 80 or more, 35 were 70 to 80, 
66 were between 60 and 70, 22 were in their 
50s, one was between 30 and 40, and one was 
between 40 and 50 (table 1); the average age 
was 66 years. In 26 cases the aneurysm had 
ruptured prior to treatment. Quite a few of the 
patients were in a state of profound shock and 
a number were pulseless at the time operation 
was begun. Some had been in a state of cir- 
culatory collapse so long that irreversible low- 


537 








TABLE 1 


Aces oF 134 Patients TREATED OPERATIVELY 
FOR ABDOMINAL AortTIC ANEURYSM 





AGE (YEARS) * NUMBER OF PATIENTS 


30-40 l 
40-50 1 
50-60 22 
60-70 66 
70-80 35 
80-90 9 





* Average age, 66 years. 


er nephron nephrosis had developed. They 
were not free of other disorders. The majority 
had arteriosclerotic or hypertensive heart dis- 
ease, and some had had previous myocardial 
infarction. 

Of the 107 operations carried out before 
rupture occurred, many were performed on 
patients with arteriosclerotic or hypertensive 
heart disease. At least 27 had had previous 
myocardial infarction, well documented from 
history and electrocardiographic evidence or, 
in a few instances, proved by subsequent post- 
mortem study. Others had angina with normal 
or equivocal electrocardiograms. One had an 
aortic-vena caval fistula with profound heart- 
failure. Chronic nephrosclerosis or pyelone- 
phritis was not uncommon. Some had benign 
prostatic hypertrophy requiring urethral drain- 
age and subsequent prostatic resection. Some 
had ureteral compression and hydronephrosis. 
Not a few had severe distal obliterative dis- 
ease. Indeed some of the patients sought aid 
because of incapacitating intermittent claudi- 
cation and the aneurysm was discovered more 
or less unexpectedly either on preoperative ex- 
amination or, in a few cases, at the time of 
operation. Chronic emphysema was common. 
In a number of cases the thoracic aorta was 
large, tortuous and ectatic, and at least two 
patients had a separate thoracic aneurysm. 
Several had undergone recent operations for 
carcinoma. 

Altogether these patients represented a 
group not ideal from the standpoint of age or 
associated disease. Yet the results of treatment 
proved that they withstood operation well, es- 
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pecially those free of previous myocardial in 
farction. During this period of study, opera 
tive intervention was strongly recommende: 
in all cases save two. The decision in the cas 
of a man in his 90s was so difficult we left i 
to the patient himself, neither urging opera 
tion nor discouraging it. In the other instanc: 
the patient’s physician felt, after careful in 
vestigation in the hospital, that the severity o 
the patient’s general cardiovascular-renal dis 
order was such that his ultimate prognosi: 
without regard to the aneurysm was so poo 
as to contraindicate surgery. A short whilk 
after I told the patient with some reluctance 
we thought his best chance lay with continued 
observation rather than active treatment, his 
aneurysm ruptured and he died before anyone 
could reach his room. This occurrence con- 
vinced me strongly that practically no patient 
should be refused operative treatment. The 
view that his prognosis was very grave regard- 
less of the aneurysm was only a matter of opin- 
ion, while his sudden death from rupture was 
a matter of certainty. 

Since the risk of excisional treatment for 
thoracic aneurysms has proved greater, I have 
not recommended treatment in a number of 
elderly patients. Consequently the patients | 
have treated for thoracic aneurysm have been 
somewhat younger than those treated for ab- 
dominal aneurysm. 


Abdominal Aneurysm Arising 
Below the Renal Arteries 


Fortunately patients presenting themselves 
with a pulsating abdominal aortic mass _al- 
most invariably are found to have an aneurysm 
which arises below the renal arteries (figure 
4). These aneurysms are resectable. Conse- 
quently it is felt that aortography is not neces- 
sary to establish the diagnosis or localize the 
lesion. Rarely a patient has a thoracico-ab- 
dominal aneurysm beginning in the distal tho- 
racic aorta and involving all the major branch- 
es of the aorta which supply the abdominal 
viscera. These cases are more difficult to man- 
age since it is necessary to restore blood flow 
into the celiac axis, the superior mesenteric 
artery and both renal arteries. DeBakey and 
associates’ have described methods by which 
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FIGURE 4. Drawing of a typical ab- 
dominal aortic aneurysm and the 
plastic graft interposed following its 
excision. 


(From SHumacker, H. B., Jn. and Kine, H. 


Surg. Gynec. & Obst. 99-287, 1954.) 


such replacement can be managed without per- 
manent damage to the kidneys or the abdomi- 
nal viscera. Since the description of these tech- 
nics I have not had an opportunity to treat 
such a patient. A number of patients have been 
seen who had a diffuse aneurysm involving the 
entire descending thoracic aorta and the en- 
tire abdominal aorta. Since as far as we know 
it is impossible to interrupt blood flow into all 
the intercostal and lumbar arteries without 
permanent injury of the cord, these few cases 
have been considered hopeless as far as ex- 
cisional therapy is concerned. 

Surgical treatment has been carried out in 
134 cases of aneurysm of the abdominal aorta 
arising below the renal arteries. These aneu- 
rysms commonly extend down to and involve 
the bifurcation and frequently are associated 
with aneurysms of the common iliac arteries. 
Occasionally one or more of the hypogastric 
arteries are affected. In these cases it is neces- 
sary to replace the excised arterial segment 
with a bifurcated graft sutured end to end to 
the aorta above and implanted into either the 
common iliac arteries or the external iliac ar- 
teries below. In some instances obliterative 
disease distal to the aneurysm requires aortic- 
bilateral femoral grafting. Sometimes aneu- 
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rysms in other segments of the arterial tree 
are present. For example, an aneurysm of the 
aorta or of the aorta and iliac vessels may be as- 
sociated with an aneurysm of one or both fem- 
oral arteries. One patient who had bilateral ili- 
ac aneurysms arising at the bifurcation of the 
aorta also had a large aneurysm of the celiac 
axis which required concomitant removal. One 
patient with a large abdominal aortic aneu- 
rysm also had an aneurysm of the hepatic ar- 
tery necessitating excisional treatment. One of 
two patients who had proved aneurysm of the 
descending thoracic aorta as well as a separate 
aneurysm of the abdominal aorta died shortly 
after the ruptured abdominal aneurysm was 
excised. He was 85 years of age and was pulse- 
less at the time of operation. The other patient 
died of rupture of the thoracic aneurysm three 
days after elective excision of the abdominal 
aneurysm. Just how such a problem is best 
managed I do not know; perhaps the thoracic 
aneurysm should be excised first and the ab- 
dominal aneurysm at a later date. 

Three patients with ruptured aneurysm 
died before a graft could be interpolated. In 
the remaining 131 cases of abdominal aneu- 
rysm, a straight graft was utilized in 49 in- 
stances to bridge the gap between the divided 
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ends of the aorta or was inserted from the 
aorta above to the point of union of the two 
common iliac arteries below; in 53 cases an 
aortic-bilateral common iliac graft was used; 
in 18 the graft extended from the aorta above 
to one or both external iliac arteries below; 
and in 11 instances the graft was from aorta 
to one or both femoral arteries. 


Unruptured Abdominal Aneurysm 
Without Prior Myocardial Infarction 


There were 80 patients in this group (table 
2). The average age was 65 years; one patient 
was only 32 and the oldest was 83. There were 
four hospital deaths, a mortality rate of 5 per 
cent. The mechanism of death in these cases 
is of some interest. A 62 year old man died of 
sudden rupture of a thoracic aortic aneurysm 
on the third postoperative day while conva- 
lescing uneventfully from excision of an ab- 
dominal aortic aneurysm. A 53 year old pa- 
tient died of massive pulmonary embolism on 
the fourteenth postoperative day just as he 
was getting ready to leave the hospital. A 77 
year old woman had been doing very well until 
the thirteenth postoperative day when she died 
suddenly; the most likely diagnosis seemed a 
massive coronary occlusion or a pulmonary 
embolism. Unfortunately, postmortem exami- 
nation was not obtained. A fourth patient, a 
70 year old hypertensive man, had arterioscle- 
rotic heart disease and right bundle-branch 
block, and cardiac arrest occurred just as the 
operation was being completed; resuscitation 


TABLE 2 


UnrupTureD ABDOMINAL ANEURYSM WITHOUT 
Prior MyocarpiaL INFARCTION 

















| HOSPITAL DEATHS 
TOTAL |— 
| Number | Per Cent 
Total cases so* | 4 ee 
Patients 75 years of age or 
older 14 | 1 7 
| 
Patients treated before 
September 1, 1956 30 2 6.6 
Patients treated after 
September 1, 1956 50 2 | 4 
| 





*Age range, 32 to 83 years; average, 65. 


540 


TABLE 3 


Unrupturep ABDOMINAL ANEURYSM WITH 
Prion MyocarpiaL INFARCTION 





HOSPITAL DEATH 


| TOTAL |—-—-- - — - 
| Number | Per Ce 
Total cases 27° 8 30 
Patients treated before 
September 1, 1956 8 5 62 
Patients treated after 
September 1, 1956 19 3 16 


| 





*Age range, 58 to 81 years; average, 67. 


could not be accomplished. The remaining pa 
tients left the hospital in good condition. In 
this group the mortality has changed only) 
slightly with the passage of years. Prior to 
September 1, 1956, 30 patients were oper 
ated on, with two deaths, a mortality rate of 
6.6 per cent. Since then 50 patients have been 
treated, with two deaths, a mortality rate of 
4 per cent. Fourteen of the patients were 75 
years of age or older; there was only one 
death, a mortality rate of 7 per cent. 


Unruptured Abdominal Aneurysm 
With Prior Myocardial Infarction 


There were 27 cases in this group (table 3). 
The patients ranged in age from 58 to 81 years 
(average, 67). Unfortunately, eight deaths oc- 
curred in the hospital, an over-all mortality 
of 30 per cent. Most of the deaths were due to 
a second massive myocardial infarction. For- 
tunately, considerable improvement has been 
noted with the passage of time, presumably 
because of better management during opera- 
tion with more accurate replacement of blood 
loss and better maintenance of normal blood 
pressure. Before September 1, 1956, eight 
patients in this group were treated and five 
died, a mortality of 62 per cent. Since then 19 
have been treated, with three deaths, or 16 
per cent. 


Unruptured Abdominal Aneurysm 
With or Without Prior 
Myocardial Infarction 


Combining both groups, operations have 
been performed on 107 patients with unrup- 
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tured aneurysm of the abdominal aorta. The 
over-all mortality has been 11 per cent. Be- 
fore September 1, 1956, 38 patients were 
treated, with seven deaths (18 per cent). Since 
then 69 patients have been treated, with five 
deaths (7 per cent). 

Not all these patients were treated elective- 
ly. A considerable number with unruptured 
aneurysms but with severe abdominal pain 
were operated on as emergencies. Among this 
group with severe abdominal pain but without 
definite evidence of rupture beforehand, some 
were found at operation to have unruptured 
aneurysms which appeared no different from 
those in patients without pain who were treat- 
ed electively. In some, however, the aneurysm 
had a peculiar dead-white color and there was 
considerable edema of the surrounding tissues, 
a picture which suggests to me occlusion of 
vasa vasorum with ischemia of the wall of the 
aneurysm and definite threat of rupture. In 
some cases a ruptured aneurysm was found in 
spite of normal blood pressure and the ab- 
sence of positive confirmatory evidence on ab- 
dominal examination. Indeed in a few patients 
who had normal pulse and blood pressure at 
the time they were admitted, clear evidence of 
rupture developed with profound shock in the 
short interval between admission and the be- 
ginning of operation. For this reason it seems 
to me wise to continue the policy of treating 
on an emergency basis all patients who have 
severe abdominal pain and more particularly 
those who also have definite tenderness of the 
aneurysm on palpation. 


Ruptured Abdominal Aneurysm 


All patients with ruptured abdominal aortic 
aneurysm save one have been operated on, 
provided they lived long enough to reach the 
operating room. Only a short period of time 
elapsed prior to operation. In some instances 
only a brief history was taken, physical ex- 
amination performed, and blood drawn for 
crossmatching. In some an electrocardiograph- 
ic tracing or an x-ray of the chest or abdomen 
was quickly obtained. The one exception, in 
which operation was not carried out, was the 
case of a man who appeared moribund when 
first seen and who had been in a state of pro- 
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TABLE 4 
Rupturep ABDOMINAL ANEURYSM 
HOSPITAL DEATHS 
TOTAL 
Number | Per Cent 
Total cases 26* 16 615 
Patients 70 years of age or 
older 13 | 9 69 
| 
Patients 75 years of age or | 
older | 8 6 75 
Patients in profound shock | 
(systolic blood pressure | 
65 or less) 


wm | 8 66 





*Age range, 54 to 85 years; average, 70. 


found shock for a long period prior to admis- 
sion. He was completely anuric, and ureteral 
catheterization established the fact that there 
was no ureteral block. He died within a few 
hours. Decision not to operate was based on 
the fact that other patients with well-estab- 
lished lower nephron nephrosis who had been 
treated following a very long period of shock 
had died ultimately even though they with- 
stood the operation itself uneventfully. 

The 26 patients with ruptured abdominal 
aneurysm ranged in age from 54 to 85 years 
(average, 70) (table 4). Eight were 75 years 
of age or older. In some cases it seemed from 
the history that rupture had occurred only 
shortly before operation; however, in others 
the first rupture apparently had occurred days 
or even weeks before. There were 16 deaths, 
an over-all mortality of 61.5 per cent. Three 
patients died before the aneurysm could be 
resected and a graft interpolated. Two died 
on the operating table at the completion of the 
operative procedure, and another died a few 
hours later. Four patients who had well-estab- 
lished oliguria due to lower nephron nephrosis 
from prolonged circulatory collapse when ad- 
mitted withstood the operative procedure but 
died later without regaining urinary function; 
three of the four lived for 10 to 17 days after 
operation. 

The mortality in any group of patients with 
ruptured abdominal aneurysm necessarily 
varies according to the duration and charac- 
ter of the rupture and other circumstances. If 
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a patient has sustained a rupture with only a 
small retroperitoneal extravasation the risk of 
operative resection and graft replacement 
should be little more than it is when treatment 
is carried out on an elective basis prior to rup- 
ture. Risk obviously is greater when wide open 
perforation has occurred. Under such circum- 
stances it is wise first to do a thoracotomy and 
temporarily clamp the thoracic aorta just 
above the diaphragm. The abdomen then can 
be quickly opened and the aorta dissected free 
and occluded above the aneurysm itself, fol- 
lowing which the thoracic aortic clamp can be 
released. Failure to utilize this safety measure 
undoubtedly resulted in one patient’s death 
in an early case. Judging from my experience 
the mortality is bound to be extremely high 
whenever a patient has had a rupture of an 
aneurysm and has been allowed to remain in 
profound shock for a long period prior to hos- 
pitalization and treatment. 

One may be confused as to the extent of the 
aneurysm because of the overlying hematoma. 
In one of my early cases the aneurysm and the 
surrounding hematoma seemed clearly to sug- 
gest that the aneurysm arose just below: the 
diaphragm. The patient, a very ill man, was in 
no condition for thoracico-abdominal aortic 
bypass and reconstitution of the main aortic 
branches, and hence resectional treatment was 
abandoned. On postmortem examination the 
aneurysm was found to arise below the renal 
arteries; it could have been resected and aortic 
continuity established relatively simply. Sub- 
sequently one of my associates was similarly 
misled; we reoperated on the patient a short 
while later and successfully removed the rup- 
tured aneurysm. This mistake might easily be 
made by those who are unfamiliar with the 
appearance of the ruptured aneurysm and, of 
course, is to be avoided. 

It is of interest that the first two patients 
with ruptured aneurysm who were treated had 
previously undergone palliative surgery. One. 
who died of lower nephron nephrosis 10 days 
after excisional surgery, had undergone a 
“wrapping operation” five months previously. 
The other, who survived definitive surgery, 
had been treated by internal wiring three years 
before. These examples illustrate the lack of 
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effectiveness of such procedures to preve | 
rupture. 

If one were to select cases on the basis | { 
apparent probability of survival the mortali , 
undoubtedly might be altered. However, sone 
patients would be lost who might otherwise | « 
saved. In looking over the experiences my a 
sociates and I have had, it is clear that th. 
mortality is only roughly related to age. Hai! 
the patients were 70 years of age or older an:! 
nine died (69 per cent). Half were less tha: 
70 and seven died (54 per cent). Eight p: 
tients were 75 years of age or older and si 
died (75 per cent). Of the 18 less than 75, 10) 
did not live (55 per cent). The oldest survive: 
was a man of 84 whose blood pressure just 
before the operation was 54 systolic and fall- 
ing rapidly. In 12 of the 26 cases the systolic 
blood pressure either was unobtainable or was 
very low (65 mm. Hg or less). In eight, blood 
pressure was unobtainable; in most of these 
cases no pulse could be palpated. Four of the 
12 patients survived (33 per cent). 

The only features that have been constantly 
associated with a fatal outcome have been a 
prolonged period of profound shock (16 hours 
or more) and marked oliguria. In all such 
cases the patients died ultimately, though they 
weathered the operative procedure itself. Our 
experience in this regard is, however, limited. 
Further, some patients with shorter periods of 
circulatory collapse recovered from the re- 
sultant renal shutdown. 


Acute Thrombosis of Aortic Aneurysm 


Treatment was carried out in a single case 
of acute thrombosis of an aortic aneurysm. It 
was impossible to reopen the thrombosed dis- 
tal arterial tree. The aortic-bilateral femoral 
graft consequently did not function and the 
patient, a 73 year old man, died. 


Thoracic Aortic Aneurysm 


Treatment of aneurysms involving the tho- 
racic aorta entails certain problems not en- 
countered in treatment of aneurysms of the 
abdominal aorta arising below the renal ar- 
teries. When the thoracic aorta must be cross- 
clamped in order to excise the aneurysm and 
repair the aorta, one must be concerned about 
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the possibility of resultant cord damage and 
the consequences of suddenly increasing the 
resistance against which the left ventricle 
works and of producing marked hypertension 
proximal to the level of clamping. Exceptional 
cases are those in which aneurysm develops in 
a patient with coarctation of the aorta and 
well-developed collateral circulation. 

Several devices have been utilized in at- 
tempting to solve these problems. General 
moderate body hypothermia has been shown 
to reduce the likelihood of cord damage. My 
experiences with this method have not yielded 
good results. Some surgeons have employed 
temporary bypass grafts about the involved 
aortic segment. I have not used this method. 
It is also possible to employ a bypass graft 
both as a temporary shunt during excision of 
the aneurysm and as a permanent means of 
restoring aortic continuity. This method | 
have used in a single instance. The most prac- 
tical and efficient method is the use of a meas- 
ured bypass of arterialized blood into the dis- 
tal arterial tree. Experimental studies have 





demonstrated that when the thoracic aorta is 
cross-clamped the superior vena caval blood is 
almost as well oxygenated as the systemic ar- 
terial blood. This procedure was used in a few 
cases, a catheter being introduced into the 
superior vena cava through the jugular vein. 
A far better method is to withdraw arterialized 
blood from the left atrium or from a brachial 
artery and to pump it into a femoral artery. 
This method has yielded excellent results. The 
use of a measured mechanical bypass elimi- 
nates the alarming hypertension in the proxi- 
mal aortic segment, prevents the difficulties 
with left ventricular function which might 
otherwise result from aortic cross-clamping, 
and obviates renal dysfunction. Though renal 
function gradually falls to a negligible level 
during the latter part of the period of aortic 
cross-clamping (figure 5), it rapidly returns 
to normal and in no case have I observed any 
difficulty with kidney function postoperatively. 

My experience with the surgical treatment 
of aneurysms involving the thoracic aorta, ex- 
clusive of earlier palliative efforts with internal 
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FicurE 5. Graph demonstrating renal function during operation as measured by para-aminohippuric acid and inulin 


excretion. 


(From Kinc, H. and Suumacker, H. B., Ja.: J. 
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Thoracic Surg. 34:485, 1957.) 








TABLE 5 


ELecTIVE ExcisiONAL TREATMENT OF THORACIC AorTIC ANEURYSM 








hae | AGE OF PROTECTION AGAINST LOCATION OF | HOSPI AL 
CASE ETIOLOGY : sa 
PATIENT CORD INJURY ANEURYSM DEA 
. | i 
1 | Coarctation 8 None Descending aorta Ne 
2 | Coarctation 4] None Descending aorta Ye 
3 | Arteriosclerosis 63 | Hypothermia Descending aorta Ye 
4 Arteriosclerosis 61 Hypothermia Distal arch and descending Ye 
aorta 
5) | Arteriosclerosis 57 Hypothermia Distal arch and descending Ye 
aorta 
6 | Old dissecting aneurysm 34 Hypothermia Distal arch and descending Ne 
| aorta 
7 Arteriosclerosis and 67 Superior vena caval-femoral Distal arch and descending No 
sy philis by pass aorta 
8 Recurrent patent ductus 32 Superior vena caval-femoral Descending aorta No 
arteriosus bypass 
9 Arteriosclerosis 63 Superior vena caval-femoral Distal arch and descending Yes 
bypass aorta 
10 Arteriosclerosis 76 Superior vena caval-femoral Descending aorta Yes 
by pass 
ll Trauma 31 Left atrial or brachial-femoral | Descending aorta No 
bypass 
12 Arteriosclerosis 64 Left atrial or brachial-femoral | Descending aorta Yes 
bypass 
13 Trauma 37 Left atrial or brachial-femoral | Distal arch and descending No 
bypass thoracic aorta 
14 Arteriosclerosis 41 Left atrial or brachial-femoral | Descending aorta No 
bypass 
15 Arteriosclerosis 59 Left atrial or brachial-femoral | Distal arch and descending No 
bypass thoracic aorta 
16 Syphilis, trauma (?) 419 Left atrial or brachial-femoral | Distal arch and descending No 
bypass thoracic aorta 
YE 





wiring, consists of 25 operations on 24 pa- 
tients. In 16 cases elective operation was car- 
ried out (table 5). Two patients had coarcta- 
tion of the aorta. In one it was possible to 
mobilize the aorta and reapproximate it by 
direct end to end suture after excision of the 
involved segment (figure 6). As far as I know, 
this patient, who was treated in 1947, repre- 
sented the first case in which a thoracic aneu- 
rysm was treated by excision of a portion of 
the aorta with restoration of aortic continuity. 
The other patient with coarctation of the aorta 
was 4] years old. She had symptoms of car- 


544 





diac dysfunction, and the aorta distal to the 
aneurysm was nearly completely occluded by 
an old thrombotic process. It was impossible 
adequately to obtain hemostasis in the lung 
and chest wall to which the aneurysm had 
been densely adherent, and the patient ulti- 
mately died from continued loss of blood. 

In four cases hypothermia was used. The 
results were discouraging. One patient died 
of ventricular fibrillation before the operation 
was terminated, and two others died later, one 
of failure of the clotting mechanism and the 
other of persistent pulmonary atelectasis which 
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FIGURE 6. Diagrammatic sketch of 
the condition found at operation 
and (inset) of the appearance 
following excision of the aneu- 
rysm and area of coarctation and 


restoration of aortic continuity. 
ANEURYSM 

(From Swuumacken, H. B., Jn Ann. 
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could not be controlled by aspiration through 
a tracheotomy. Only one of the four patients 
survived. 

In the remaining 10 cases a measured 
amount of blood was withdrawn and pumped 
mechanically into a femoral artery. In the 
first four cases blood was removed from the 
superior vena cava by a catheter introduced 
through the jugular vein. Two of these patients 
survived and two died. In one of the fatal 
cases there was diffuse bleeding not only from 
the operative site but from all mucous mem- 
branes. In these four cases ordinary bank 
blood was used. In the remaining cases only 
freshly drawn blood was utilized. The blood 
was taken either from a brachial artery or 
from the left atrium. Excellent results were 
obtained. Only one of the six patients died, 
and a seventh patient in whom an emergency 
thoracic aortic resection was performed also 
survived. Thus in the seven cases in which this 
method was utilized there was only one hos- 
pital fatality, a mortality of 14 per cent. 

Among these 16 cases the etiologic factor 
was coarctation in two, arteriosclerosis in 
eight, and trauma in two. One patient had 
both syphilitic aortitis and arteriosclerosis, 
and in another case with syphilitic aortitis 
trauma may have been a factor. One patient 
had an old dissecting aneurysm (figure 7). In 
one patient with a recurrent patent ductus 
arteriosus there was an aneurysm of the adja- 
cent portion of the pulmonary artery and of 
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the ductus. As far as the aorta was concerned 
the situation was comparable to that of a sac- 
cular aneurysm, and during the period of 
cross-clamping the 6 cm. rent in the aorta was 
closed by direct lateral suture. Except for this 
case and for the first case of aneurysm and 
coarctation described previously, it was nec- 
essary to interpolate a plastic graft in order 
to restore aortic continuity. In half the cases 
the aneurysm was situated in the descending 
thoracic aorta. In one it also involved the 
proximal portion of the abdominal aorta. In 
the other half of the cases varying portions of 
the arch distal to the origin of the innominate 
were involved. 


Emergency Operation for Rapidly 
Expanding Pulsating Hematoma 


These hematomas are grave problems, and 
little is found in the literature concerning their 
management. The surgical approach is fraught 
with danger since the pulsating hematoma has 
a poorly defined wall and is apt to rupture 
freely before control of the proximal and dis- 
tal aortic segments can be gained. There may 
be associated compressive obstruction of the 
esophagus. The trachea may be almost totally 
obstructed. One main bronchus may be oc- 
cluded either from compression or from hem- 
orrhage into the lungs. Such bronchial ob- 
struction may be associated with trapped air 
in the lungs which complicates the technical 
problem of approach to the aneurysm. 


FIGURE 7. Preoperative roentgenograms showing extent 
of the aneurysm (A and B), and postoperative film after 
excision and grafting (C). 


(From Saumacker, H. B., Jr. and Harnris, J A.M.A. Arch. Surg 
73-991, 1956.) 


I have carried out three operations as emer- 
gency procedures in two cases of rapidly ex- 
panding pulsating hematoma. Although both 
patients ultimately died, these experiences 
demonstrated, I believe, that it is possible to 
manage such cases successfully surgically. In 
one the pulsating hematoma arose as the re- 
sult of rupture subsequent to an endarteritis 
in a case of coarctation and patent ductus 
arteriosus. Emergency operation was necessary 
because of x-ray evidence of rapid progression 
in the size of the aneurysm and the sudden 
closure of the left main bronchus as the re- 
sult of hemorrhage and clotting in the bron- 
chial tree. A direct attack was made and I was 
fortunate indeed not to lose the patient, since 
the pulsating hematoma ruptured before the 
aorta could be dissected free and the damaged 
lung removed. The patient had a staphylococ- 
cal septicemia at the time, and although he re- 
covered uneventfully under antibiotic therapy 
the bacteremia recurred from time to time. 
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Ten months after the initial surgical procedure 
a second emergency operation was required 
because of rupture of a small mycotic aneu- 
rysm which had developed at the distal graft- 
aortic anastomosis. A permanent bypass graft 
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wis interpolated from the ascending aorta to 
the distal end of the thoracic aorta through a 
midline sternum-splitting mediastino-abdomi- 
nal incision. The aorta was closed distal to the 
left carotid and proximal to the lower anasto- 
mosis. The left hemithorax was then opened 
and the pulsating hematoma dealt with. The 
patient survived the procedure uneventfully 
and seemed to be doing exceedingly well, but 
he suddenly died on the third day of hemor- 
rhage from the left subclavian artery conse- 
quent to marked hypertension associated with 
the onset of atelectasis of his remaining lung. 

The other case was one of trauma. At the 
time of admission, this 19 year old man was 
markedly orthopneic and was cyanotic sitting 
up and breathing oxygen, and had paralysis 
of the vocal cord, esophageal obstruction, 
marked tracheal compression, and complete 
pressure occlusion of the left main bronchus. 
A left atrial-femoral bypass was used, the pul- 
sating hematoma was evacuated, the damaged 
aorta was resected, and a graft was inter- 
polated. He made a nice recovery but unfortu- 
nately the suture closure of the esophagus 
which had been disrupted by pressure necrosis 
did not hold. The patient returned seven weeks 
after operation with mediastinitis. We did not 
succeed in getting him through his difficulty 
and he died a week later. 

Although both patients ultimately died, the 
initial success in both cases is encouraging 
and leads me to feel hopeful that other patients 
in whom emergency surgery is required be- 
cause of rapidly expanding intrathoracic pul- 
sating hematoma may be saved. 


Dissecting Aneurysm 


DeBakey, Cooley and Creech* have dem- 
onstrated that the disastrous consequences of 
acute aortic dissection often can be averted 
by a fenestration procedure on the descending 
thoracic aorta. The aorta is transected and 
repaired in such a way as to close the inner 
and outer coats distally and to leave a window 
between the two proximally. I have had the 
opportunity of performing fenestration opera- 
tions on four patients with acute dissecting 
aneurysm in whom intrapericardial rupture 
had not occurred. Three of the four survived 
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and have done well. The other patient died of 
massive hemorrhage from acute gastric ulcers 
that developed during the postoperative period 
when he had uremia caused by renal shut- 
down. One patient with intrapericardial rup- 
ture did not survive the fenestration proce- 
dure. In another with intrapericardial rupture 
no effort was made to fenestrate the aorta, and 
he too succumbed shortly thereafter. | know 
of no way to manage the problem of acute 
aortic dissection with intrapericardial rupture 
successfully at present. 

DeBakey and associates have encountered 
cases in which the dissection began in the de- 
scending thoracic aorta and in which it was 
possible to excise the involved segment and 
interpolate a graft, suturing the graft to the 
intact aorta above, and, in case the dissection 
had extended distal to the point of resection, 
closing the dissected layers distally before su- 
turing the graft in place. In all our cases the 
dissection began in the ascending aorta or 
arch and such treatment was impossible. Oc- 
casionally a patient survives a somewhat lim- 
ited dissection and a chronic aneurysm devel- 
ops. One such case was mentioned previously. 
These cases can be treated nicely by excision 
of the aneurysm and grafting. 


Discussion and Summary 


In discussing the results of surgical treat- 
ment of aortic aneurysms I| have thus far lim- 
ited myself to hospital mortality. Obviously 
this is not the entire story. Unfortunately | 
cannot analyze the long-term survival, because 
I do not have a complete follow-up study at 
this time. This is an important matter, and in 
the next few years it should be possible for 
those who have been treating aneurysms by 
definitive surgery to present reasonably long 
follow-up survival data. Most of my patients 
who left the hospital in good condition are 
known to be alive and in good health at pres- 
ent. Some of them have died since discharge. 
A few have died of coronary thrombosis. Two 
patients who had serious heart disease before- 
hand died several years later of heart-failure. 
They had, however, reasonably good health 
and generally good lives in that added period. 

A few patients died after leaving the hos- 
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pital of complications directly related to the 
surgery. In two of our early cases late rupture 
of the aorta occurred some time after dis- 
charge. The point of rupture was proximal to 
the anastomosis between the aorta and graft 
and was precisely at the site at which the aorta 
had been cross-clamped. In these early cases, 
multiple-toothed Pott’s clamps were utilized. 
As a consequence of these experiences we 
have devised a screw-down clamp which per- 
mits one to approximate the blades of the in- 
strument just enough to shut off the flow of 
blood. We have had no further difficulties of 
this sort. In two cases late rupture of a suture 
line, with fatal exsanguination, occurred as a 
consequence of infection. Altogether, however, 
the long-term results have been good and the 
interpolated grafts have held up well. 

It is evident from my own experiences and 
those recorded in the literature that the over- 
all results of excisional treatment of aortic 
aneurysms are good. Without treatment the 
prognosis is grave. When the common arterio- 
sclerotic aneurysms arising in the abdominal 
aorta distal to the renal arteries are treated 
prior to rupture the mortality is low. During 
the past two years the over-all mortality in 
such cases in our hands has been 7 per cent. 
It is higher in cases in which myocardial in- 
farction has occurred previously (16 per cent) 
and substantially less in the other cases (4 per 
cent). Once the aneurysm has ruptured the 
risk is decidedly greater. Yet four of every 10 
such patients have been brought through the 
procedure successfully. Early recognition of 
rupture and prompt surgical treatment will do 
much to reduce the mortality in this distress- 
ing group of patients. It is my conviction, how- 
ever, that rupture of abdominal aortic aneu- 
rysms should be averted by performance of 
elective operations on patients in whom the 
diagnosis is abdominal aortic aneurysm. 

To the present time the operative mortality 











has been rather high among patients w 
aneurysms involving the thoracic aorta. Use f 
a measured bypass of arterialized blood i: 
the distal arterial segment during the pro: e- 
dure has altered the picture substantially, a 
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in the last seven cases in which this princi) | 
was utilized and in which only freshly dra\ 
blood was employed there were six survivors 
and only one hospital fatality (14 per cent 
When an emergency operation must be carri: d 
out because of a rapidly expanding pulsating 
hematoma involving the thoracic aorta tlie 
problems are greater, but the few experiences 
thus far obtained suggest that this condition 
also can be managed successfully. Acute dis- 
secting aneurysms of the thoracic aorta carry 
a high mortality unless there is prompt surgi- 
cal intervention. Great salvage of lives can be 
accomplished by the fenestration operation in 
those patients in whom the dissection begins 
in the ascending aorta or arch, and by exci- 
sional treatment and grafting in those in whom 
the dissection begins lower in the thoracic 
aorta. In the rare case in which a patient sur- 
vives an untreated limited dissection and 
chronic aneurysm develops, excision and graft- 
ing can be done. 

There is nothing to commend the policy of 
watchful waiting in cases of aneurysm of the 
aorta. There is everything to commend prompt 
consideration of excisional surgical therapy as 
soon as the diagnosis is established. 
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Although research of the past five years has contributed greatly to the knowledge 
of the diagnosis and treatment of strokes, there is much still to be learned. 


Atherosclerosis and embolization have been determined the most common causes 
of strokes; therefore, solution of this problem depends on prevention, reversal 
and control of these conditions. Anticoagulant therapy has proved effective in 
preventing recurrent strokes, but its value in acute attacks is less clear. Surgery 
and constructive rehabilitation are challenging approaches receiving critical study. 


Strokes; the Present Status 
of Diagnosis and Treatment 


IRVING S. WRIGHT* 


Cornell University Medical College, New Y ork 


Durie the past five 
years the interest of 
the medical profession 
in the diagnosis and 
treatment of strokes 
has increased marked- 
ly. This followed a 
long period of apathy 
characterized by the 
feeling that little could 
be done for the patient 
with a stroke. At the 
first Princeton Conference on Cerebrovascular 
Disease, held in January 1954 under the aus- 
pices of the National Heart Institute and the 
American Heart Association, approximately 
10 of the nation’s leading workers in this field 
assembled and pooled their information, 
which, though rather limited, acted as a cata- 
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lyst, and a new and more dynamic concept 
emerged. The transactions of the conference’ 
were widely distributed, and thereafter an in- 
creased interest was evidenced by medical 
schools, other research facilities, and state 
and federal health agencies. 

The National Heart Institute and the Na- 
tional Institute of Neurological Diseases and 
Blindness began to allot substantial sums of 
money to support research in the field of cere- 
bral vascular diseases. The New York State 
Department of Mental Health as well as others 
have taken an active interest in this program. 
At present a major research program is being 
developed under the auspices of the Veterans 
Administration. A 10 year project is in its 
third year at Bellevue Hospital with the joint 
cooperation of the medical schools of Cornell 
University, Columbia University and New 
York University and the Rehabilitation Insti- 
tute. This multidisciplinary effort already has 
resulted in the accumulation of much informa- 
tion regarding strokes not heretofore avail- 
able. A cooperative study also is under way in 
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six leading medical institutions to evaluate 
the use of anticoagulant therapy in the various 
conditions comprising the broad category of 
strokes. The chairman is Dr. Miller Fisher of 
Harvard University Medical School. 

It is inevitable that this degree of activity 
and concentration will continue to unearth 
new and significant information. Much new 
material of interest may be found in the trans- 
actions of the Second Cerebral Vascular Con- 
ference, held in January 1957." 

It is generally accepted that atherosclerosis 
is the fundamental basis of most strokes, just 
as it is for most coronary artery disease and 
myocardial infarction. However, the added in- 
terest in atherosclerosis during the last few 
years has not been as closely correlated to the 
stroke problem as it has been to problems re- 
lating to heart disease. Discovery of methods 
for the prevention and reversal of the athero- 
sclerotic process will solve most of the prob- 
lems relating to cerebrovascular disease, just 
as it will most other problems associated with 
vascular disease in the middle and older age 
groups. Therefore, a study of cerebrovascular 
disease cannot be considered comprehensive 
if it does not include active research on athero- 
sclerosis. This includes studies of the impor- 
tance of saturated and unsaturated fats in the 
diet, hormonal secretion in man and other ani- 
mals, use of hormones in an attempt to realign 
the lipid constituents in the blood in such a 
way as to retard development of atherosclero- 
sis, use of numerous drugs and other sub- 
stances which may interfere with this process, 
and many additional facets. 

While the recent accumulation of knowl- 
edge in this field is encouraging, we should 
not feel complacent. The fundamental key to 
the situation has not yet been discovered. 

Observations in the Vascular and Antico- 
agulant Clinics of the New York Hospital, 
where patients with thrombo-embolic condi- 
tions have been followed closely for many 
years, indicate that once such complications 
involve one or, especially, two segments of 
the arterial system the patient is very vul- 
nerable to future similar complications, which 
may occur anywhere in the vascular tree. To 
be more specific, after a person has had a first 
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stroke, whether on the basis of rheumai c, 
arteriosclerotic or hypertensive cardiovas: u- 
lar disease, there is a 50 per cent chance t! at 
if he is not treated with anticoagulants he \ ||] 
have some additional thrombo-embolic co n- 
plication by the end of the first year. This | g- 
ure rises to about 75 per cent by the seco id 
year and levels off at approximately 90 } er 
cent by the fourth year. A person who has had 
a first stroke has a 25 per cent chance of hav- 
ing a second stroke during the first year. This 
figure does not rise much during the second 
year, but by the fourth year there is a 45 per 
cent chance that he will have had a second 
stroke. 

The close interrelation of the different seg- 
ments of the arterial tree in terms of athero- 
sclerosis and secondary thrombo-embolic com- 
plications has not been accorded adequate 
stress in the past. Rather the emphasis has 
been on the findings often present at autopsy, 
that atherosclerosis may be a rather sharply 
localized affair, affecting either the aorta or 
the coronary arteries or some other area. Both 
types of situation may occur, but inasmuch as 
it is frequently impossible to determine which 
we are dealing with during life it seems wiser 
to assume that a patient who has had the first 
episode is in potential danger and should be 
treated by every logical method to prevent 
recurrence. 

The word “stroke,” as used in this context, 
is a broad term indicating a clinical phenome- 
non. The Ad Hoc Committee established by 
the Advisory Council for the National Insti- 
tute of Neurological Diseases and Blindness, 
under the chairmanship of Dr. Clark H. Milli- 
kan, has prepared a most helpful statement of 
this problem together with classification and 
nomenclature.” It is hoped that the recommen- 
dations in this report will be widely adopted 
in order to improve communication and teach- 
ing. To paraphrase from this report, reduced 
to the simplest terms a cerebrovascular stroke 
may be defined as a focal neurologic disorder 
of abrupt development due to a pathologic 
process in the blood vessels. It is usually, but 
not always, sudden in onset and rapid in evo- 
lution. Frequently the symptoms reach the 
peak of severity in seconds, minutes or hours. 
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I{ the patient survives the first several days it 
is quite common for him to make a partial or 
complete recovery, although the latter may be 
a matter of many months. On the other hand, 
surprisingly rapid clearing may occur within 
a day or two. 

The great variety in degree of severity and 
in the pattern of strokes is well known. A 
stroke may be a violent attack in which the 
patient falls in his tracks, deprived of sense 
and motion, and lies like a person in deep 
sleep with face flushed and breathing sterto- 
rous, or the waxing-waning rhythm of Cheyne- 
Stokes respiration with the pulse full and slow. 
With a severe attack, one side usually is para- 
lyzed. If this is the right side and the patient 
is right-handed there may be marked impair- 
ment or total loss of speech; if the patient is 
left-handed the reverse is true. Blindness may 
occur. The findings depend on the areas of 
the nervous system the damaged arteries nor- 
mally supply. Possible varieties are almost 
unlimited. 

Atherosclerosis with thrombosis, and em- 
bolization from sites elsewhere in the body 
represent the most common causes of strokes. 
Other disease processes including various tu- 
mors, more exotic vascular diseases such as 
periarteritis nodosa, and thrombosis of the 
veins of the brain may on rare occasions be 
responsible. This discussion deals primarily 
with the most common causes. 


Atherosclerosis With Thrombosis 


Atherosclerosis of a cerebral artery with 
superimposed thrombosis, frequently involv- 
ing the middle cerebral artery, is the basis of 
approximately 50 per cent of all strokes. These 
strokes often develop abruptly, and frequent- 
ly occur during sleep or shortly after arising 
in the morning. A careful history often will 
reveal that the patient has had transient but 
similar episodes in the past and paid little 
attention to them. It is important that all 
physicians be alerted to these first signs such 
as slight difficulty or slurring of speech, weak- 
ness of facial muscles, and numbness and 
weakness of hands or legs which may last only 
a few minutes or an hour or so. They are the 
warning signals, and often something can be 
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done to forestall any future developments. 

At the onset of weakness the patient may 
have headaches. The cerebrospinal fluid should 
be examined. In this type of stroke it usually 
is normal, but occasionally there may be an 
increase of protein which may reach a level 
of less than 100 mg. per cent. It is essential 
to determine whether there is any evidence of 
hemorrhage into the cerebrospinal fluid. Ab- 
sence of blood does not rule out the possibility 
of hemorrhage deeply imbedded in the brain 
tissue. 

Typical neurologic signs indicating involve- 
ment of the middle cerebral artery include 
contralateral hemiplegia, which accounts for 
cortical sensory deficit and hemiopia. If the 
occlusion is on the dominant side of the brain, 
aphasia may be present. If the resulting in- 
farction is massive, stupor may occur. Free 
spread of damage depends on whether a small 
branch of the artery affecting the peripheral 
areas of the brain is involved or whether, for 
example, the deep territory of the middle 
cerebral artery is involved, that is, the upper 
part of the posterior limb of the internal cap- 
sule and the adjacent basal ganglia. In the 
latter situation the effect would be very wide- 
spread, involving simultaneously the face, arm 
and leg. 

If the anterior cerebral artery is involved, 
typical findings include paralysis and cortico- 
hypesthesia of the opposite lower limb and 
possibly mild involvement of the opposite arm, 
with mental changes often described as de- 
mentia, grasping and sucking reflexes, and in- 
continence of bowel and bladder. 

When the posterior cerebral artery is oc- 
cluded the findings also depend on where in 
its course the artery is blocked. There may be 
some mental changes, and mild contralateral 
hemiparesis may occur. Bilateral involvement 
of the posterior cerebral artery in which both 
occipital lobes are affected may result in cor- 
tical blindness. The patient frequently is un- 
aware that he cannot see. 

The syndrome involving gradual occlusion 
of the internal carotid artery may be notice- 
able for months or even years before final oc- 
clusion occurs. The clinical picture may tem- 
porarily resemble that seen in involvement of 
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the middle cerebral artery. However, a rather 
characteristic sign of occlusion of the internal 
carotid artery is monocular blindness, fleet- 
ing or permanent, involving the eye contra- 
lateral to the hemiplegia. This results from in- 
terference of blood flow to the ophthalmic 
artery, a branch of the internal carotid. 

Usually there are two fairly sizable verte- 
bral arteries, in which case unilateral occlu- 
sion of one may not give demonstrable clini- 
cal signs or may result in the syndrome of the 
posterior inferior cerebellar artery. This may 
be characterized by facial pain, vertigo, vom- 
iting, dysphagia, ataxia and Horner’s syn- 
drome with contralateral loss of sensation for 
pain and temperature on the extremities and 
tongue, and homolateral involvement of these 
centers on the face. When there is only one 
vertebral artery of substantial size and it be- 
comes occluded, the basilar artery syndrome 
is produced. 

The basilar artery supplies the pons and 
usually the territory of the posterior cerebral 
arteries, including the midbrain, thalamus and 
temporo-occipital portion of the cerebral hemi- 
sphere. Occlusion produces bilateral pyrami- 
dal tract signs combined with unilateral and 
bilateral cranial nerve palsies involving the 
third to eleventh nerves. This may produce 
weakness with paralysis of all four limbs, in- 
creased tendon reflexes and bilateral Babin- 
ski’s sign, dysphagia, diplopia, dysarthria. 
numbness of the face, weakness of the masseter 
muscle, stupor or coma, and, rarely, unilateral 
or bilateral deafness. Frequently, rotational 
vertigo, cerebral ataxia, and long-tract sen- 
sory deficit also are noted together with visual 
field defects or blindness. It is quite charac- 
teristic in basilar artery occlusion, which may 
be intermittent for months or even years be- 
fore a final attack, for the symptoms to change 
from one side to another. In other words one 
minor attack may affect the left side of the 
body or extremity, the second attack may af- 
fect the right side, and these signs may vary 
markedly in expression. In the past these pa- 
tients often were diagnosed as neurotic be- 
cause of the variable and complex picture. 
This was a great injustice to them, and today 
it is recognized that these early signs repre- 
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sent premonitory warnings that are extrem 
important. 


—_ 


Cerebral Embolism 


The signs produced by a cerebral emboli 
depend on where the embolus lodges, the s 
of the infarcted area, whether the embo! \s 
propagates and blocks additional arter) || 
branches, how much blood leaks into the 
farcted area, and other factors. The clinici:n 
is confronted not only with the problem of t!. 
local pathologic state secondary to the e1- 
bolus but also with treatment of the mothc: 
clot. This usually is located in the left side «| 
the heart but may be in the aorta or caroti| 
arteries. More rarely it is in the vertebral o: 
basilar arteries or an aneurysm of any of these 
vessels. Usually the heart is in auricular fibril 
lation on the basis of either rheumatic o1 
arteriosclerotic heart disease. Emboli also may 
arise from hearts with old rheumatic damage 
which are in normal sinus rhythm but are 
capable of producing thrombi from which em- 
boli can be delivered. Thrombi secondary to 
bacterial endocarditis may give rise to septic 
emboli which may produce changes in the 
cerebrospinal fluid signifying the presence of 
infection and sometimes a gradually spread- 
ing process within the brain. An embolus may 
arise from surgery of the lungs involving the 
pulmonary vein, surgery of the neck and 
thorax, and, fairly frequently, cardiac surgery 
such as for mitral stenosis. Fat emboli after 
fractures generally lodge in the pulmonary 
circuit. 


Transient Cerebral Ischemia 


Recently the phenomenon of transient cere- 
bral ischemia without infarction has been sub- 
jected to increased study, particularly on the 
services of Millikan of the Mayo Clinic':* and 
Fisher of Massachusetts General Hospital’:* 
and on our service at the Cornell University- 
New York Hospital Medical Center. The ques- 
tion whether vasospasm can produce transient 
ischemic episodes is still not settled in the 
minds of many neurologists and internists. It 
is our opinion that such phenomena can and 
do occur. Vasospasm can be observed in ar- 
teries and arterioles in many other areas of 


POSTGRADUATE MEDICINE 























the body, and is frequently observed during 
neurosurgical procedures. It seems logical to 
conclude that vasospasm may occur under a 
variety of circumstances which may produce 
sufficient stimulation or irritation of the neuro- 
vascular mechanism. Whatever the mecha- 
nism, these transient episodes should not be 
regarded lightly. They frequently presage a 
serious cerebrovascular stroke. This is par- 
ticularly true if the carotid and basilar ar- 
teries are involved, but also applies to the 
cerebral artery areas. 

he signs and symptoms represent the clini- 
cal manifestations of temporary ischemia of 
brain tissue due to transient impairment of 
circulation locally. The transient stroke, in 
fact, often presents a miniature of what de- 
velops later. Except when the basilar arteries 
are involved, symptoms usually are fairly con- 
sistent. Attacks may last a few seconds or an 
hour or two. They may be few or many in 
number and may even occur over a period of 
several years. Formerly, nothing could be done 
to prevent recurrences of these minor episodes. 
The mechanism may be on the basis of vaso- 
spasm, as suggested, but perhaps more often 
it is a combination of atherosclerotic narrow- 
ing of the lumen and a temporary sludging of 
the formed elements of the blood, which then 
disintegrates and moves on to clear the pas- 
sageway. Doubtless in some cases both factors 
operate. Frequently the exact mechanism can- 
not be determined even at autopsy. What is 
most important is that the use of antico- 
agulants will in many cases abolish these at- 
tacks.** This fact strongly suggests that 
soft thrombi play an important role in these 
phenomena. 


Hemorrhage 


The foregoing discussion has dealt with the 
most common causes of thrombosis. Hemor- 
rhage presents an even more difficult problem. 
To date a satisfactory therapy has not been 
developed to combat it. Intracranial hemor- 
rhage accounts for about 25 per cent of cere- 
brovascular lesions found at postmortem ex- 
amination. It is most commonly associated 
with high blood pressure, and while the hyper- 
tension may not be extreme, it frequently is. 
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At the time of the stroke the systolic pressure, 
which formerly might have ranged from 180 
to 230 mm. Hg, may rise as high as 275 or 
280 mm. Hg with or without a corresponding 
rise in diastolic pressure. The explanation for 
this usually is not clear, but in a few days this 
pressure subsides to its former level or even 
lower. 

In contrast to patients with thrombosis, who 
frequently have strokes under circumstances 
favorable to stasis of the blood, such as while 
lying quietly in bed, the majority of patients 
who have cerebral hemorrhage are up and 
about and active, sometimes indulging in fair- 
ly strenuous activities or experiencing intense 
emotional strain at the time. Usually these 
strokes come on without warning, except when 
there has been leakage from a congenital aneu- 
rysm. They are apt to be violent, and damage 
frequently is widespread. 

While hemorrhagic strokes which are rec- 
ognized are usually fairly massive affairs, it 
should not be assumed that most hemorrhagic 
strokes are fatal or even large. Findings at 
autopsy have demonstrated that an infinite 
number of small hemorrhages may occur and 
leave minute scars without the patient or his 
physician being aware of the process. 

Most hemorrhages occur intracerebrally, 
and rupture of the arteries in the subarachnoid 
space is rare apart from hemorrhage arising 
from saccular aneurysms. Hypertensive hem- 
orrhage infrequently arises from the large ar- 
teries at the base of the brain. A massive clot 
extends as hemorrhage continues. This dis- 
places local brain tissue, and compressed mid- 
line structures are shifted to the opposite side, 
compromising vital central structures. Often 
there is rupture or seepage into the ventricu- 
lar system, and cerebrospinal fluid becomes 
bloody. However, if the hemorrhage is small 
or deep in the brain tissue the fluid may re- 
main clear on repeated examination, and this 
situation gives rise to one of the major prob- 
lems in relation to anticoagulant therapy. This 
is the exception, however, and red blood cells 
or xanthochromia is found in the cerebro- 
spinal fluid in the majority of cases of intra- 
cerebral hemorrhage. 

The rupture of the vessel may be on differ- 
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ent bases. In many instances it appears to be 
due to a split in an atherosclerotic plaque, but 
hemorrhage may be found from vessels with- 
out ascertainable atherosclerosis. Commonly 
it arises from saccular aneurysms, which often 
are small and thin-walled. These are most often 
seen in arteries of the circle of Willis or the 
vessels arising from that area. Incidence of 
these aneurysms increases with age, and death 
occurs most commonly between the ages of 35 
and 65 years. Because of the increasing inci- 
dence with age, most of these aneurysms prob- 
ably are not purely congenital but develop 
through the years on the basis of an under- 
lying congenital defect in the arterial wall. 

Symptoms of hemorrhage from these aneu- 
rysms, as with other types of hemorrhage, de- 
pend on its location and degree. In addition 
to the localizing signs described in relation to 
thrombosis, rigidity of the neck is common to- 
gether with evidence of intracranial pressure 
including edema of the disk, severe headache, 
and, frequently, bleeding in the fundi. Pro- 
gressive or sudden blindness may occur due 
to rupture of an aneurysm of the internal ca- 
rotid or anterior cerebral artery. Convulsive 
seizures are common. Frequently the patient 
survives the first attack but has a recurrence 
within days, weeks or months. Prognosis is 
poor. Surgical procedures for these aneurysms 
and their complications are being attempted, 
with occasional success, but so far this is in a 
developmental phase. 

Angiomas and arteriovenous anastomosis 
are common, and with extension produce signs 
dependent on their location. 


Treatment 


Treatment of strokes cannot be considered 
entirely satisfactory at present. Because they 
arise from multiple processes and vary so in 
degree and location, critical evaluation is nec- 
essary in each case and treatment, when avail- 
able, should be highly selective. It is less than 
10 years since an attitude of complete hope- 
lessness in treatment of these patients was 
widespread. Results achieved at present in 
carefully selected cases justify a more optimis- 
tic approach. 

The first and most important step is to de- 
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termine whether the stroke is due to thre n- 
bosis or embolism or to hemorrhage. This « if- 
ferentiation was not always possible and toc vy 
is often difficult. It is now possible, howey +r, 
to make a correct evaluation in 70 to 85 | er 
cent of the cases (table 1). 

Since the long-range prognosis for most of 
these patients is so poor without treatment. it 
is essential to establish the best evaluation px. s- 
sible and take the calculated risk of anticoag u- 
lant or surgical treatment if either seems justi- 
fied, just as the surgeon takes a calculated ri-k 
when he operates on a patient with an abdomi- 
nal malignancy of unknown extent. 


Anticoagulants 


The most significant advance in the treat- 
ment of cerebrovascular disease has been the 
use of anticoagulant therapy. This should be 
considered under two main phases as well as 
on an individual case basis. The first phase 
deals with use of anticoagulants in the acute 
stage of a thrombotic or embolic stroke, and 
the second phase deals with long-term therapy 
with the idea of preventing recurrent strokes. 
One should never lose sight of the fact that al- 
though a patient may survive the first stroke 
with relatively little damage, if recurrences 
continue (and they usually do) he will almost 
inevitably become a total cripple or die. 

The most comprehensive and controlled 
studies have been made in relation to the pre- 
vention of recurrent strokes. Numerous in- 
vestigators, notably those at the Cornell Uni- 
versity-New York Hospital Medical Center,* '' 
the Mayo Clinic, and the Massachusetts Gen- 
eral Hospital, have found that a substantial 
decrease in the incidence of recurrent strokes 
can be achieved by long-term anticoagulant 
therapy. On our service, during a period of 
2,842 patient-months without anticoagulant 
therapy there were 229 additional thrombo- 
embolic episodes, 67 of them cerebral. In com- 
parison, during 2,491 patient-months when 
the same patients received anticoagulant ther- 
apy there were 20 additional thrombo-embolic 
episodes, 16 of them cerebral; five occurred 
when the nearest prothrombin time was less 
than 20 seconds. Siekert and Millikan*® of 
the Mayo Clinic and Miller Fisher’ of Massa- 
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; DIFFERENTIAL DiAGNosis OF INTRACEREBRAL HEMORRHAGE, CEREBRAL THROMBOSIS AND CEREBRAL EMBOLUS 
y CEREBRAL HEMORRHAGE | CEREBRAL THROMBOSIS CEREBRAL EMBOLUS 
: Incidence 8 to 15 per cent | 70 to 80 per cent 5 to 22 per cent 
T 
Ave groups Same as for arteriosclerosis | Same as for hemorrhage As majority of cases occur 
f (increasing with each decade from rheumatic hearts, most 
over the age of 50 years) patients are young adults or 
t | early middle-aged 
History and general Evidence of arteriosclerosis | Same as for hemorrhage, but | Rheumatic heart disease 
; physical examination in retinal or peripheral blood pressure normal in | with mitral stenosis; bac- 
: vessels or other evidence of | majority of cases; may be | terial endocarditis; auricular 
c disease of cardiovascular elevated fibrillation from any type of 
system; blood pressure often heart disease; recent myo- 
Z elevated, systolic pressure cardial infarction; evidence 
usually above 200 mm. Hg | of emboli elsewhere such as 
in lungs, arms, legs, kidneys 
| or mesentery may be present; 
usually at least one of these 
: pathologic states can be 
. found 


Onset Severe headache, nausea and | Difficulty in speaking and Very sudden, abrupt develop- 
vomiting frequently occur at | weakness of arm or leg are ment of neurologic signs 
onset followed by coma usual first symptoms; onset 


may be gradual or sudden 


Coma If coma persists more than | Often not present; if pres- Coma not usual unless 

| . 
| 24 hours hemorrhage more _| ent, usually less than 24 embolus is large 
likely hours 

Convulsions Occur in 14 per cent at onset | Occur in 7 per cent at onset | May occur 

Cheyne-Stokes or labored | Common Seldom Rare 

respiration 

Conjugate deviation of | Frequent Seldom Rare 

eyes 

Quadriplegia | Rare | Rare except in thrombosis of | Rare 


basilar artery 
Stiff neck Frequent | Rare | Rare 


Bilateral extensor plantar | Frequent Rare Rare 
response ( Babinski’s sign) 


More than 50 per cent of | Uncommon | Uncommon unless embolus is 
patients have more than | infected 
12,000 leukocytes per cubic 
millimeter of blood; counts 
greater than 20,000 are | 
| common 


Leukocytosis 


Cerebrospinal fluid Usually bloody and under Fluid usually clear, pressure | Fluid may be clear or xan- 





increased pressure. Bloody _| slightly increased but not | thochromic. There may be 
fluid diagnostic of hemor- | above 250 cm. water. There | moderate pleocytosis and 
rhage into either ventricular | may be slight pleocytosis increase in protein content, 
or subarachnoid space. Fluid | and an increase in protein especially if embolus is septic 


xanthochromic if hemorrhage | content 

| is old. May rarely be clear if 
hemorrhage is deep in brain 
tissue or walled off 
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chusetts General Hospital, more specifically 
emphasizing the treatment of recurrent attacks 
involving the carotid and basilar artery group, 
have reported similar experience. Therefore, 
considerable evidence has accumulated in 
favor of keeping such patients on long-term 
anticoagulant therapy as a prophylactic meas- 
ure against recurrences. 

For the acute attack the picture is less clear. 
If an embolism arises from an irregular heart, 
treatment of the mother clot probably is of 
primary importance in order to prevent future 
emboli. This in one sense constitutes a firm 
indication for anticoagulant therapy. It is not 
without danger, however, because some em- 
bolic infarcts are hemorrhagic and it is con- 
ceivable that the degree of local hemorrhage 
may increase. Evidence for this is at present 
equivocal. Frazier and associates'* of the Mayo 
Clinic concluded from experiments with dogs 
that no significant increase in hemorrhage was 
noted in experimental infarcts of “anticoagu- 
lated” dogs. Sibley and co-workers’ of West- 
ern Reserve University concluded that there 
was an increase in hemorrhage in the infarcts 
of anticoagulated dogs. In our series of more 
than 100 carefully selected patients antico- 
agulated shortly after embolic or thrombotic 
strokes there has been very rare, if any, evi- 
dence of extension of damage after anticoagu- 
lation has been effective. This is not what one 
would expect if anticoagulant therapy pro- 
duced increased hemorrhage in the infarcts. 
On the contrary, it has been much more com- 
mon to observe extending or recurring proc- 
esses come to an abrupt stop and rapidly re- 
cede. Therefore we are continuing the study 
of the treatment of the acute phase in humans, 
since animal studies carried on under experi- 
mental conditions cannot substitute for human 
studies in such a vital matter. Too often the 
question of the infarcted area has been the 
sole consideration, whereas the potential for 
subsequent emboli from the mother clot may 
be more important to the life of the patient. 

In a patient with a thrombotic stroke the 
question whether local oozing may increase 
following the use of anticoagulants also is im- 
portant. The present belief is that this is less 
dangerous than it is in embolic infarcts. If 
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blood pressure is low and the patient ha a 
history of thrombosis elsewhere in the bo ly, 
or repeated cerebral episodes, we are pres: nt- 
ly inclined to proceed with this therapy if he 
cerebrospinal fluid is clear. However, it is ) +c- 
ognized that this is not an absolute indicat on 
and that therapy must be undertaken with ‘he 
knowledge that in theory at least one occasi \n- 
ally may increase the amount of hemorrh: ge 
in the infarct. 

We are conducting a carefully controlled 
study using random sampling of properly 
selected patients to determine whether the 
value of anticoagulant therapy in the acute 
stage justifies the risk. It will be several years 
before figures of the Bellevue Cooperative 
Study reach conclusive levels, but preliminary 
figures released at the Brussels meeting of the 
International Congress of Cardiology in Sep- 
tember 1958 are encouraging."* 

Of 303 patients admitted to the cooperative 
series with a diagnosis of cerebral vascular dis- 
eases, 104 were judged to have had recent 
cerebral thromboses and to be suitable for in- 
clusion in the random sampling study. Fifty- 
one fell in the control group and 53 in the 
treatment group. Fourteen of the 51 patients 
in the control group died (27.5 per cent). 
Six of these deaths were considered due to 
thrombo-embolic complications. One patient 
died of cerebral hemorrhage, never having re- 
ceived anticoagulants. Nine of the 53 patients 
in the treatment group died (17 per cent). 
None of these patients died as a result of 
thrombo-embolic complications. 

There were no deaths from hemorrhage in 
the treatment group, although 13.2 per cent 
of the patients had hemorrhagic complications 
compared with 2 per cent in the control group. 

Thrombo-embolic complications occurred in 
10 cases or 19.6 per cent of the control group 
but in only two or 3.8 per cent of the treat- 
ment group. However, the difference actually 
was probably greater, since one of these two 
patients in the treatment group had not re- 
ceived anticoagulants for 65 days and the 
other was receiving anticoagulant therapy at 
a suboptimal level. These results will be re- 
ported in greater detail elsewhere. 

Selection of anticoagulants probably is less 
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important than the skill with which they are 
used. Numerous coumarin derivatives includ- 
ing DICUMAROL®, TROMEXAN®, LIQUAMAR® 
aud COUMADIN® have been found to be satis- 
factory. Other investigators have used pheny]l- 
indanedione derivatives with similar results. 
We rarely use heparin in the treatment of 
strokes. There appears to be an advantage in 
a slight delay in onset of action because of the 
initial oozing tendency which may exist at the 
time of the original infarction. 

Recent studies have been made on the use 
of plasmin for treatment of thrombo-embolic 
conditions, including cerebral thromboses.'* '* 
Preparation of the substances is difficult, and 
the potency and purity of different lots are still 
too variable for general use. When these be- 
come readily available in a form which is sat- 
isfactorily standardized to permit safe and 
well-controlled usage, they will be an impor- 
tant tool for investigation regarding their 
value in cerebral vascular diseases. Their ca- 
pacity to aid in the rapid disintegration of 
thrombi would appear to be very advan- 
tageous, but a firm recommendation cannot be 
made at this time. 


Rehabilitation 


The only other area of substantial progress 
has been rehabilitation. The results of concen- 
trated rehabilitation have not been analyzed 
critically, but it appears that the outlook for 
return to work is better for the patient who 
has been exposed to a constructive rehabilita- 
tive program than it is for the patient who 
operates on the basis of his own motivation. 
At present a controlled study is under way by 
the cooperative Bellevue team. This does not 
necessarily mean that as of now an attempt 
should not be made in the direction of re- 
habilitation. One of the questions which arise 
concerns the motivation of the patient. In 
other words, does the rapidity of improvement 
depend primarily on his inherent motivation 
and on such incentives as having a good job 
and a loving family to return to, in contrast 
to another patient without such incentives? 
Will rehabilitation modify the outcome under 
such circumstances? We are attempting to 
answer these questions. 
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Segmental Arterial Grafting 


Recently, Cooley, DeBakey and others'® 
have developed technics for the use of dacron 
grafts to replace occluded segments of the ca- 
rotid arteries. This procedure is in the pre- 
liminary stage but may prove valuable in care- 
fully selected cases. Arteriographic studies of 
the occurrence of segmental occlusion of the 
carotid arteries suggest that this condition is 
more common than was formerly realized. 
Thus the field for surgery will almost certainly 
be greater than it is considered at present. 


Summary 


New knowledge regarding strokes is rapid- 
ly accumulating. Solution of this problem de- 
pends largely on (1) development of methods 
for prevention and reabsorption of atheroscle- 
rosis and (2) control of thrombosis and em- 
bolism. Greater strides have been made in the 
latter field than in the control of atherosclero- 
sis. Therefore, for the present we must use the 
tools available. New surgical approaches are 
challenging. The value of rehabilitation ap- 
pears to indicate its application, but new criti- 
cal studies in this area are in progress. 
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MEBRINGS: Postgraduate Courses 


First INTERNATIONAL SYMPOSIUM ON ANTI-INFECTIOUS 
AND ANTIMITOTIC CHEMOTHERAPY, GENEVA: September 
12-13. Discussions will include: 
Sulfonamides with long-lasting action 
Antibiotic associations and resistant staphylococci 
Antimitotics and medullar grafts j 
For further information, write to: Dr. P. Rentchnick, 
Case Stand 471, Geneva, Switzerland. 


HicHLAND View Hospitat, CLEVELAND: Postgraduate 
course in physical medicine and rehabilitation, July 1- 
December 31, in affiliation with Western Reserve Uni- 
versity. For further information, write to: Dr. Charles 
Long II, Director of Education, Department of Physical 
Medicine and Rehabilitation, Highland View Hospital, 
3901 Ireland Drive, Cleveland 22. 


INTERNATIONAL COLLEGE OF SuRGEONS: 1959 postgradu- 
ate tour of Europe, leaving New York July 17 by boat. 
July 24 by air, and returning September 2 by boat, 
August 27 by air. Meetings will be held in Amsterdam, 
Helsinki and Vienna. For further information, write to: 
Dr. Ross T. McIntire, Executive Director, International 
College of Surgeons, 1516 Lake Shore Drive, Chicago 10, 
or to the International Travel Service, Inc., 119 South 
State Street, Chicago 3. 


New York University-BeLLevvue Mepicat Center Post- 
GRADUATE Mepicat ScHooit, New York: Courses to be 
presented in 1959: 
The physiologic basis of clinical electrocardiography, 
June 1-5 
Symposium on modern therapeutics in internal medi- 
cine, June 8-19 
Clinical gastroenterology, June 22-26 
Management of chronic kidney disease, June 22-23 
Management of hypertension, June 24-25 
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For further information, write to: Office of the Associ 
ate Dean, New York University Post-Graduate Medical 
School, 550 First Ave., New York 16. 


Tempce University ScHoot oF Mepicine, PHILapet- 
PHIA: Postgraduate courses for 1959: 
Broncho-esophagology, November 9-20 
Laryngology and laryngeal surgery, September 21 
October 2 
For further information, write to: Jackson-Research, Lab 
604, Temple University School of Medicine, 3400 North 
Broad Street, Philadelphia 40. 


University oF CoLorapo ScHooL oF Mepicine, Denver: 
Special topics in internal medicine (American College of 
Physicians’ course), to be given June 15-19, include sym- 
posia on the following: arthritis and collagen diseases: 
infectious, pulmonary, endocrine and renal diseases: 
medical genetics; gastroenterology; hematology and neu- 
rology. For further information, write to: The Office of 
Postgraduate Medical Education, University of Colorado 
School of Medicine, 4200 East Ninth Ave., Denver 20. 


University oF Minnesota, MINNEAPOLIS: Courses to be 
presented at the Center for Continuation Study: 
Otolaryngology for specialists, May 27-29 
Gynecology for general physicians, June 15-17 
For further information, write to: Director, Department 
of Continuation Medical Education, 1342 Mayo Memo- 
rial, University of Minnesota, Minneapolis 14. 


Vancouver Mepicat Association, VANCouveER, BritTIsH 
CotumsBiA: Summer school, to take place at Stanley 
Park Pavilion, June 1-5. For further information, write 
to: Dr. Frank Wilson, Secretary, Summer School Com- 
mittee, Vancouver Medical Association, Academy of 
Medicine Building, 1807 West Tenth Ave., Vancouver 9. 
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Results of a study at the Mayo Clinic showed that chlorothiazide used alone had 
a mild hypotensive effect which adequately controlled the blood pressure of 35 


per cent of a group of mildly hypertensive patients. Its greatest usefulness was in 
enhancing the potency of other hypotensive drugs, particularly ganglion-blocking 
agents, thus permitting lower doses of agents which cause unpleasant symptoms. 


Chlorothiazide produced few side effects other than depletion of serum potassium 


and elevation of blood urea, neither of which ordinarily causes symptoms. 


Chlorothiazide in the 
Treatment of Hypertension 


RAY W. GIFFORD, JR.* 


Vayo Clinic and Mayo Foundation, Rochester, Minnesota 


Cuvororniazine (piv- 
RIL®), a sulfonamide 
derivative, is a potent 
oral diuretic’ * that has 
been used in the treat- 
ment of hypertension, 
both alone and in com- 
bination with other hy- 
potensive agents.* 
The purpose of this re- 
port is to present the 
results of treatment 


RAY W. GIFFORD, JR. 


oo 


with chlorothiazide in 88 hypertensive patients 
and to report the effect of chlorothiazide on 
the serum potassium and blood urea. 


Method of Study 


The records of 230 hypertensive patients 
who were treated with chlorothiazide by my 
colleagues* or me at the Mayo Clinic from 
September 1, 1957. to August 1, 1958, were 
*Section of Medicine. Mayo Clinic and Mayo Foundation, Rochester 


Minnesota. The Mayo Foundation is a part of the Graduate School of 
the University of Minnesota 


4] am indebted to my colleagues Drs. E. V. Allen, E A. Hines, Jr., 
W. F. Kwale, R. M. Shick, J. E. Estes, Jr., J. F. Fairbairn, I, J. A 
Spittel and J. I 
keeping accurate record of the hypertensive patients for whom they 


Juergens for their conscientious cooperation in 


supervised therapy with chlorothiazide. 
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reviewed. Chosen for the first part of this 
study were 88 patients for whom extensive in- 
formation on pretreatment blood pressure was 
available either through the courtesy of refer- 
ring physicians or from our own records, 
Twenty-seven of these patients were residents 
of Rochester or the adjacent area, and 36 were 
nonresidents who had been patients at the 
clinic on previous occasions, usually for treat- 
ment of hypertension. Twenty-five were new, 
nonresident patients who for various reasons, 
often unrelated to hypertension, were required 
to stay in Rochester for several weeks during 
which time blood pressure was determined fre- 
quently both before and during treatment with 
chlorothiazide. For most of the resident pa- 
tients as well as the returning nonresident pa- 
tients, we had records of numerous determina- 
tions of blood pressure over a period of many 
months and usually many years. For patients 
on whom such complete data were not avail- 
able either from clinic records or from the 
referring physician, blood pressure was taken 
at the clinic by a physician at least once a 
week for six weeks or once or twice daily for 
at least 10 days before chlorothiazide was ad- 
ministered. For hospitalized patients, chloro- 
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thiazide was not administered until blood pres- 
sure had been determined many times daily 
and had stabilized. 

Patients in this study had average pretreat- 
ment blood pressures that exceeded either 160 
mm. of mercury systolic or 100 mm. diastolic 
but not necessarily both. A few patients with 
systolic hypertension and wide pulse pressure 
(for example 200/90) and some with dia- 
stolic hypertension with narrow pulse pres- 
sure (for example 150/110) were included. 
However, most patients had both systolic and 
diastolic hypertension. Most of the patients 
eliminated from this part of the study were 
nonresidents who were anxious to get started 
on a hypotensive regimen with the least possi- 
ble delay, and, consequently, it was impossible 
to obtain as many pretreatment readings of 
blood pressure as are desirable for a closely 
controlled study. 

Placebos* were administered instead of 
chlorothiazide to 13 patients sometime during 
the period of observation, and determinations 
of blood pressure obtained during that inter- 
val were compared with those taken while the 
patient was receiving chlorothiazide. Blood 
pressure readings on all but two patients were 
determined while the patients were sitting. 
The two exceptions had physical handicaps 
which made it difficult for them to mount the 
examining tables, so determinations were 
made only while they were standing. For most 
of the resident patients, the blood pressures 
were taken with the patient sitting and stand- 
ing to permit study of any positional varia- 
tions in pressure induced by chlorothiazide. 

Twenty-three patients determined their own 
blood pressure at home. In evaluating the ef- 
fectiveness of chlorothiazide, blood pressures 
recorded in the hospital were compared only 
with pressures obtained in the hospital on the 
same patient; likewise when blood pressures 
taken at home were used, they were compared 
only with home pressures on the same patient, 
and office pressures were compared with other 
office pressures. 


*Chlorothiazide (as Diuril) and placebo were furnished 
by Merck Sharp & Dohme Research Laboratories, West 
Point, Pennsylvania, through the courtesy of Dr. John 
R. Beem. 
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Follow-up information for nonresident | \. 
tients who did not return to the clinic was « 5. 
tained from questionnaires sent to the ref ;- 
ring physicians or from the records of blo 
pressure taken at home and submitted reg \- 
larly by some patients. 

The second part of this investigation de: 
with the effects of chlorothiazide on blo 
electrolytes, especially potassium and ur 
One hundred fifty of the 230 records review: 
contained data suitable for presentation. 


Effect of Chlorothiazide on 
Blood Pressure 


_ 


4 


Forty-seven of the 88 patients included i: 
the investigation were men. The mean age o! 
the entire group was 56 years, and the rang: 
was 29 to 80 years. Thirty of the patients had 
one or more complications of hypertension as 
shown in table 1. The electrocardiograms of 
42 patients showed the pattern of left ventricu- 
lar hypertrophy, and roentgenograms of the 
thorax showed cardiac enlargement in 16, but 
neither condition was considered a complica- 
tion if unaccompanied by clinical evidence of 
congestive heart-failure. On the basis of retinal 
findings, the hypertension of the 88 patients 
was classified according to Keith, Wagener 
and Barker” as follows: group 1, seven cases: 
group 2, 71 cases; group 3, eight cases; group 
4, two cases. It should be mentioned that five 
of the patients who had group 2 hypertension 
had been classified as having group 4 hyper- 
tension before adequate treatment with agents 
other than chlorothiazide. 


TABLE 1 


ComPLIcaTIONS AMONG 30 HypPEerRTENSIVE PATIENTS 
Berore TREATMENT WITH CHLOROTHIAZIDE 





COMPLICATION PATIENTS 

Congestive heart-failure 10 

Coronary artery disease 14 

(myocardial infarction, angina pectoris 
or both) 

Cerebrovascular disease 11 
Infarct 9 
Hemorrhage 1 
Diffuse cerebrovascular disease ] 

Renal insufficiency (urea more than 60 2 

mg. per 100 cc.) 
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TABLE 2 
Response oF BLoop Pressure oF 38 PATIENTS 
TO ADMINISTRATION OF CHLOROTHIAZIDE 





EDUCTION IN BLOOD PRESSURE | PATIENTS 
(Per cent) Systolic Diastolic 
0-5 7* 12* 
6-10 1] 9 
11-20 17 17 
21-30 3 0 


= 





In five both systolic and diastolic pressure failed to 


respond. 


The hypertension of five of the 88 patients 


presumably was due to chronic glomerulo- 
nephritis or chronic bilateral pyelonephritis; 
that of the remainder was classified as essen- 
tial hypertension. 


Seven of the 88 patients had had bilateral 


thoracolumbar sympathectomy previously, and 
they will be considered separately in evalua- 
tion of results. 


Chlorothiazide alone—Thirty-eight patients 
were treated with chlorothiazide as the only 
hypotensive agent for periods of five days to 
nine months. Only hospitalized patients whose 
blood pressure was recorded at least six times 
daily were included if treatment periods were 
less than two weeks’ duration. The systolic or 
diastolic pressure or both were reduced in 33 
patients by more than 5 per cent (table 2). The 
average reduction was 21 mm. of mercury 
(11 per cent) systolic and 9 mm. (8 per cent) 
diastolic. Before treatment with chlorothiazide, 
the average blood pressure was 187/111 mm. 
of mercury. Following treatment, it was re- 
duced to 166/102 mm. The five patients who 
exhibited little or no reduction in either sys- 
tolic or diastolic levels from treatment with 
chlorothiazide alone had mild hypertension 
with pretreatment levels that ranged from 151 
to 182 mm. systolic and from 86 to 117 mm. 
diastolic. The lack of response cannot be at- 
tributed to insufficient trial of therapy since 
only two of the five patients were treated for 
less than three weeks, whereas nine other pa- 
tients who received chlorothiazide for only five 
days showed greater than 5 per cent reduction 
in either systolic or diastolic pressure or both. 
Three of the five patients whose blood pres- 
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sures were not reduced were on diets restricted 
in sodium, whereas 26 of the 33 patients whose 
blood pressure did respond to some degree 
were not on diets restricted in sodium. Four 
of the five patients whose blood pressure was 
not appreciably affected and 23 of the 33 pa- 
tients whose blood pressure was reduced were 
weighed before and during treatment with 
chlorothiazide. The former lost an average of 
2 lb., whereas the latter lost 6 lb. The dosage 
of chlorothiazide was similar for the two 
groups and averaged 1000 mg. daily. 

Other hypotensive agents were eventually 
added to chlorothiazide for 20 of the 38 pa- 
tients. The addition of hydralazine hydrochlo- 
ride (APRESOLINE®) produced further and 
significant reduction in the blood pressure in 
six of eight patients so treated. The addition 
of hydralazine and Rauwolfia was beneficial 
for three patients. The addition of Rauwolfia 
alone was helpful in one case but of doubtful 
value in two others. The addition of a gan- 
glion-blocking agent resulted in further lower- 
ing of blood pressure for three patients, but 
was of equivocal benefit for three others, pos- 
sibly because the doses used were small. 

Follow-up information on 24 patients was 
available from 1 to 10 months (average five 
months) after treatment with chlorothiazide 
was begun, and the details are presented in 
table 3. Resistance to the hypotensive effect of 
chlorothiazide seemed to develop during the 
follow-up period in six cases. This was mani- 
fested by a gradual rise in blood pressure or 
by the necessity of increasing the dose of 
chlorothiazide or of adding other agents to 
maintain adequate control of blood pressure. 

Detailed observations on hospitalized pa- 
tients indicated that the maximal hypotensive 
response to chlorothiazide when it was given 
as the sole therapeutic agent usually occurred 
within the first five days of treatment. How- 
ever, in several cases cessation of therapy after 
several weeks was not followed by prompt re- 
sumption of the hypertension. 

Chlorothiazide and ganglion-blocking drugs 

-Chlorothiazide was added to the therapeu- 
tic regimens of 24 hypertensive patients who 
had been taking ganglion-blocking agents for 
periods of 10 days (three patients) to four 
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TABLE 3 


FoLtow-up Data on 24 Hypertensive Patients WHo REceIvep CHLOROTHIAZIDE ALONE INITIALLY 
Follow-up Period: 1 to 10 Months; Average 5 Months 











AGENT PATIENTS 
Chlorothiazide only 4 
Chlorothiazide and hydralazine 3 
Chlorothiazide and pentolinium 1 

Total 8 
Chlorothiazide only 5 
Chlorothiazide and hydralazine l 
Chlorothiazide and pentolinium l 
Chlorothiazide, hydralazine and Rauwolfia 2 
Chlorothiazide and Rauwolfia l 

Total 10 
Chlorothiazide only 2 
Chlorothiazide and ganglion-blocking agent 2 
Chlorothiazide and Rauwolfia l 
No treatment ¥ | 

Total 6 


RESULTS 


Excellent 
(Blood pressure less than 160/100 mm. of mercury 


Good 


(Blood pressure reduced) 


Poor 
(Blood pressure at or approaching pretreatment level-) 





years (average one year). The ganglion-block- 
ing agents with range of dosage were: mecam- 
ylamine hydrochloride (INVERSINE®) (5 to 60 
mg. daily), pentolinium tartrate (ANSOLY- 
SEN®) (320 to 880 mg. daily), and chlori- 
sondamine chloride (EcoL1p®) (105 to 220 
mg. daily). The results were as striking as 
they were prompt (table 4). Average blood 
pressure for these patients was 184/112 mm. 
of mercury. After adding chlorothiazide to the 
regimen, the pressure averaged 155/99 mm.. 
a reduction in systolic pressure of 29 mm. 
(16 per cent) and in diastolic of 13 mm. (12 
per cent). In only three patients was there 
failure to reduce either systolic or diastolic 
pressure by more than 5 per cent and for all 
three a substantial reduction in the dose of 


TABLE 4 


Response OF BLoop Pressure oF 24 PATIENTS 
WHEN CHLOROTHIAZIDE Was ADDED TO 
GANGLION-BLOCKING AGENT 











REDUCTION IN BLOOD PRESSURE PATIENTS 
(Per cent) | Systolic Diastolic 
0-5 3 5 
6-10 4 5 
11-20 12 12 
21-30 4 l 
31-35 1 l 
562 


ganglion-blocking agent was possible without 
sacrificing hypotensive effect. Within 48 hours 
after administration of chlorothiazide was be- 
gun, most patients experienced sharp reduc- 
tion of both systolic and diastolic pressure 
which was greatly accentuated while the pa- 
tients were in the erect position, often to the 
point of orthostatic weakness if not syncope 
(figure 1). Experience soon taught that to 
avoid orthostatic collapse, the dose of gan- 
glion-blocking agent must be reduced by at 
least 50 per cent before treatment with chloro- 
thiazide is initiated. 

Permanent reduction in the dose of gan- 
glion-blocking agent was possible for 20 of 
the 24 patients after addition of chlorothiazide 
to the regimen, and the magnitude of reduc- 
tions varied from 25 to 100 per cent (one 
case, figure 1). The average reduction was 
50 per cent. 

Eighteen patients were receiving hydral- 
azine or Rauwolfia or both in addition to the 
ganglion-blocking drug. After chlorothiazide 
was added to the regimen, it was possible to 
omit the hydralazine or Rauwolfia in four cases 
and to reduce the doses in four others. 

The average loss of weight was 6 lb. for 10 
patients whose weights were carefully and 
regularly measured before and during the first 
week of treatment with chlorothiazide. Eleven 
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ri URE 1. In this case, fail- 240 Cvtautate qnewe 
ure to reduce the dose of 220 eo @ 
pentolinium in anticipa- 200 |. >, Dr 
tion of adding chlorothia- Py 180 WT vj ow Pr 
zide resulted in orthostatic § 160 + \/ Mie ee / 
syncope within 48 hours. 140/ / 
Small adjustments in dos- 1200 AKL CL pe f Z 
age of Dieadiiedie had 10 art PMA NIERPEEALLPALLL LLLP 
rather profound effects on -” 
blood pressure, and this 400 
was observed for other pa- 300 Pentotinium Amisometradine 
tients also taking ganglion- > Hydralazine 1200 
blocking drugs. Patient oO 600 
was a 58 year old woman 
with group 2 hypertension. i 
oa Rauwolfia root 
2000 [ Chiorothiazide Placebo 
= 1000 | Chiorpromazine laa ae 
0 — ‘ofl | 
1 ; ¢ 4.3 © °C, 2 @ 2: Cou Se 
Time in months 
TABLE 5 


FoLtLow-up Data on 2] Hypertensive Patients WHo Recetvep CHLOROTHIAZIDE 


IN ADDITION TO GANG 


Follow-up Period: 3 to 10 


LION-BLOCKING Drucs 
Months; Average 6 Months 





AGENT PATIENTS 
Chlorothiazide and ganglion-blocking agent 6 
Total 6 
Chlorothiazide only l 
Chlorothiazide and ganglion-blocking agent 9 
Total 10 
Chlorothiazide and ganglion-blocking agent 
Inadequate dosage 2 
Despite increasing doses 2 
Ganglion-blocking agent only l 
Total 5 


RESULTS 


Excellent 
(Blood pressure less than 160/100 mm. of mercury) 


Good 
(Blood pressure reduced from that maintained with 
ganglion-blocking agent alone) 


Poor 
(Blood pressure at or approaching prechlorothiazide 
levels) 





patients were on diets restricted in sodium. 
Follow-up information was available con- 
cerning 21 of the 24 patients from 3 to 10 
months (average six months) after chloro- 
thiazide was added to the antihypertensive 
regimen (table 5). Three of the five failures 
can be charged to the patients themselves. 
When chlorothiazide was no longer furnished 
; one patient, he stopped taking it because it 
was “too expensive,” and two refused to take 
adequate doses of the ganglion-blocking agent. 
Resistance to the hypotensive effect of 
chlorothiazide and a ganglion-blocking drug 
seemed to develop in three patients, requiring 
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ever larger doses of ganglion-blocking agent 
or chlorothiazide or both. In two the hyper- 
tension was not adequately controlled despite 
these increments in dosage. 

Chlorothiazide and hydralazine—Chloro- 
thiazide was added to the therapeutic regi- 
mens of nine hypertensive patients who had 
been taking hydralazine for periods of three 
weeks to four years (average one and one-half 
years). The dose of hydralazine ranged from 
100 to 600 mg. daily. The blood pressure of 
most of the patients was fairly well controlled 
by hydralazine, as indicated by the average 
for the entire group of 179 mm. of mercury 
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220 
200 
180 
160 ; 
140 
120 7 
100 ¢ 
80 
60 


Mm.Hg 


Chiorothiazide, mg 


H lazin 
600 ydralazine 


Mg 
oO 


Reserpine 


Mg 


* Taking medication irregularly 


™m 
b 
o 
@ 


10 12 14 


Time in months 


TABLE 6 


Response OF BLoop Pressure OF NINE PATIENTS 
WHEN CHLOROTHIAZIDE Was GIVEN IN 
AppDITION TO HYDRALAZINE 





REDUCTION IN BLOOD PRESSURE PATIENTS 


> 7 4 . 
(Per cent) Diastolic 


Systolic 


0- 5 2 3 
6-10 0 l 
11-20 > 3 
21-30 2 2 





systolic and 97 mm. diastolic before treatment 
with chlorothiazide was begun. However, the 
addition of chlorothiazide resulted in further 
significant reduction of the systolic or dia- 
stolic pressure or both for seven patients (table 
6). Average systolic pressure for the group 
was reduced to 151 mm. of mercury, a reduc- 
tion of 28 mm. (16 per cent), and the dia- 
stolic to 85 mm., a decrease of 12 mm. (12 
per cent). Three patients whose diastolic blood 
pressure was not appreciably reduced (5 per 
cent or less reduction) had a diastolic pres- 
sure of less than 90 mm. of mercury before 
chlorothiazide was added. 

After chlorothiazide was added to the regi- 
men, the dose of hydralazine was reduced by 
50 per cent for one patient and 75 per cent 
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FIGURE 2. In this cas the 
addition of chlorothi. ‘ide 


in doses of 500 mg. . aily 
to hydralazine and + ser. 
pine led to a prompt and 
pronounced fall in |. ood 


pressure (pressures \ hile 
patient was sitting wn 
shown). Because of ac. »m- 
panying orthostatic w ak. 
(pressure of 10: 70 
standing) treatment | ith 
chlorothiazide was di- on- 
tinued briefly; it was re- 


ness 


500 


of 0 Eixz= 





+ sumed with similar re -ult 
—— (pressure of 80/60 stand- 
— ing). When the dose of 


chlorothiazide was redu ed 
to 250 mg. daily, good con- 
trol of the pressure was 
maintained without epi- 
sodes of hypotension. |’a- 
tient was a 78 year old 
man with group 2 hyper- 
tension. 


18 20 22 24 


for another without sacrificing hypotensive 
effect. For six patients the dose of hydralazine 
was not altered (figure 2), and for one it was 
actually increased to obtain better hypoten- 
sive effect. Six patients were taking Rauwolfia 
or Veratrum or both in addition to hydral- 
azine. After the addition of chlorothiazole, it 
was possible to discontinue use of these auxil- 
iary drugs in two cases. 

The average loss of weight of five patients 
whose weights were accurately measured be- 
fore and during treatment with chlorothiazide 
was 5 lb. Only two patients were on diets re- 
stricted in sodium. 

Two patients were forced to abandon treat- 
ment with chlorothiazide within three weeks, 
one because of nausea and the other because 
of a rising level of blood urea. The latter 
patient had chronic glomerulonephritis with 
azotemia (urea of 108 mg. per 100 cc. of 
blood) before treatment with chlorothiazide 
was started. Two patients could not be traced 
after leaving the clinic. Both were normoten- 
sive (blood pressure less than 160/100) after 
treatment with chlorothiazide was started. Five 
patients were followed for periods of two to 
nine months (average five months) after they 
started taking chlorothiazide. All continued to 
take hydralazine and chlorothiazide. Two re- 
mained normotensive, and three maintained 
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rE 3. In this case, the 
addition of chlorothiazide 
to the regimen of a patient 
taking alseroxylon caused 
further reduction in blood 
pressure. Eventually it was 
possible to discontinue use 
of alseroxylon. Average 
blood pressure before 
treatment was 171/109; 
during administration of 
alseroxylon 163/102; of 1500 - 
chlorothiazide plus alser- Mg 1000 - 
oxylon 147/96; of chloro- 500 
thiazide 151/99; and of a 
placebo 167/107. 
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| Alseroxylon 





the original reduction of blood pressure 
throughout the period of follow-up, although 
they were not normotensive. None of these 
patients presented any evidence of resistance 
developing to the hypotensive effects of hydral- 
azine and chlorothiazide. 

Chlorothiazide and Rauwolfia—Chlorothia- 
zide was added to the therapeutic regimens of 
10 hypertensive patients who had been taking 
a preparation of Rauwolfia for six weeks to 
five years (average 14 months). Seven pa- 
tients were taking 4 mg. alseroxylon fraction 
(RAUWILOID®) daily, two were taking reser- 
pine (one 0.5 mg. daily and one 1.0 mg. 
daily), and one was taking crude root (RAU- 
DIXIN®) in doses of 150 mg. daily. The ad- 
dition of chlorothiazide resulted in further, 
though not usually large, decreases in either 
systolic or diastolic pressure or both for seven 
patients (table 7). The average systolic pres- 
sure was reduced from 185 to 162 mm. of mer- 
cury, a decrease of 23 mm. (12 per cent). 
The average diastolic pressure dropped from 
105 to 97 mm., a reduction of 8 mm. (8 per 
cent). Two of the four patients whose dia- 
stolic blood pressure was not significantly al- 
tered had diastolic pressures of less than 100 
mm. of mercury before chlorothiazide was 
added to the regimen. 

In two patients, it was possible eventually 
to abandon Rauwolfia entirely and to maintain 
the blood pressure at acceptable levels with 
chlorothiazide alone (figure 3). One patient 
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TABLE 7 


Response or BLoop Pressure or 10 Patients 
Wen CHLoroTHiazipe Was GIVEN IN 
ADDITION TO RAUWOLFIA 





REDUCTION IN BLOOD PRESSURE PATIENTS 
(Per cent) Systolic | Diastolic 
0- 5 3 4 
6-10 3 | 2 
11-20 3 4 
21-30 0 0 
31-35 l 0 





was receiving alkavervir (VERILOID®) in addi- 
tion to Rauwolfia; after the addition of chloro- 
thiazide to the regimen, use of alkavervir was 
discontinued without any subsequent rise in 
blood pressure. 

The average loss of weight for six patients 
whose weights were carefully recorded was 3 
lb. during the first week of treatment with 
chlorothiazide. Only one of the 10 patients 
was on a diet restricted in sodium. 

One obviously neurotic patient abandoned 
treatment with chlorothiazide within a week 
because of a chain of bizarre side effects 
(weakness, “puffiness of veins,” and peculiar 
subjective feelings) that culminated in syn- 
cope without accompanying hypotension. 

Nine patients were followed for one to eight 
months (average five months) while they were 
taking chlorothiazide. Three remained normo- 
tensive; two of these were taking chlorothiazide 
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and Rauwolfia and the other was taking only __ pertension before administration of chk ;o- 


chlorothiazide (figure 3). Four patients whose _ thiazide was started. 
blood pressure was in acceptable though not Six patients were given chlorothiazide al ne 
normotensive range continued to take chloro- _ for a period of at least five days, but in o ily 
thiazide and Rauwolfia, although in two the __ two cases were the results sufficiently gooc to 
blood pressure was not significantly lower than _ justify its continuation without adding ot \er 
when they were taking Rauwolfia alone. Blood _ agents (table 8). Additional therapy was nee- 
pressure was adequately controlled but not at __ essary for five patients. The addition of chloro- 
normotensive levels by chlorothiazide alone  thiazide permitted significant reductions in 
for one patient. The addition of hydralazine the doses of ganglion-blocking agents for all 
to Rauwolfia and chlorothiazide was extreme- _ three patients who previously had been taking 
ly helpful in reducing the blood pressure for drugs of this category. 
one patient whose hypertension had not re- Chlorothiazide dosage—The dosage of 
sponded well to the latter two drugs. Develop- _chlorothiazide employed in the 88 patients 
ment of resistance to the hypotensive effects of | varied from 125 to 2000 mg. daily. The usual 
chlorothiazide and Rauwolfia was not encoun- _—‘ dose was 1000 mg. (500 mg. twice daily). 
tered in any case during the follow-up period. | When patients were already taking ganglion- 
Chlorothiazide after sympathectomy—Sev- __ blocking agents, small changes in the dosage 
en patients had had bilateral thoracolumbar _ of chlorothiazide were often critical (figure 
sympathectomy for hypertension 7 to 12 years _—-1) and caution was necessary to avoid pre- 


before they received chlorothiazide. Despite _cipitating hypotensive episodes. When chloro- 
the operation, all were hypertensive and five _ thiazide was given alone, precise adjustment 
had been receiving medical treatment for hy- of dosage was not so essential. In seven of 


TABLE 8 


EFFECT OF CHLOROTHIAZIDE AFTER SYMPATHECTOMY 
Seven Patients 


























| PREVIOUS TREATMENT CHLOROTHIAZIDE ALONE ULTIMATE TREATMENT 
 chnitadenahtetiatanenhnipudbiatigeds ee 
CASE | Drugs and dail) nose Daily dose, on Drugs and daily | aes a 
pressure, pressure, ai | pressure, 
| dose, mg. ome. fle mg. ame. He dose, mg. anna; file 

1 |! Pentolinium 400 | 148/94 1000 170/110 | Chlorothiazide 1000 | 160/101 | None 
| Pentolinium 80 

2 |None ~ | 205/119 125 | 157/97 |Chlorothiazide 125 | 157/97 | None 

3 |Hydralazine 200| 235/139 1000 ~—|:199/131 | Chlorothiazide 1000 | 157/103 | None 
| Reserpine 08 Hydralazine 100 
— ineteneeeeesion 2 — — — 

t | None | 174/119 750 139/97 | Chlorothiazide 750) 139/97 | Remains normotensive 
on 750 mg. chloro- 
thiazide daily 5 months 

later 
"5 |Pentolinium 500 | 190/100 Chlorothiazide 1500) 122/87 | None 
| Reserpine 1.0 Pentolinium 80 
| Hydralazine 400 | Reserpine 0.75 
| Hydralazine 400 
6 |Hydralazine 300| 174/106| 1500 | 211/129 | Chlorothiazide 1500| 166/107 | Continues to do well 
Mecamylamine 35 | Mecamylamine 22.5 on 1500 mg. chloro- 
thiazide and a 
} ganglion-blocking 
} agent 9 months later 

7 |Rauwolfia  300| 180/115 | 1000 165/113 | Chlorothiazide 1000 | 171/112 | None 

| (crude root) | Alseroxylon 4 
566 
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eizht carefully studied patients who were using 
chlorothiazide alone, increasing the dosage 
from 1000 to 1500 mg. daily produced little 
or no further reduction in the blood pressure. 

Orthostatic changes in blood pressure pro- 
duced by chlorothiazide—Chlorothiazide when 
used alone did not produce significantly more 
reduction in blood pressure in the upright posi- 
tion than in the sitting position for 12 patients 
whose blood pressure was recorded in both 
positions during control and treatment periods. 

However, two of the 38 patients experienced 
syncopal episodes while taking chlorothiazide 
alone. Both were in the hospital, and syncope 
occurred three days after treatment with chlo- 
rothiazide was begun. Significant orthostatic 
hypotension sufficient to explain the syncope 
was demonstrated during the acute episode in 
one patient, but the other patient was not 
hypotensive at any time. Both continued to 
take chlorothiazide without recurrence of syn- 
cope or orthostatic hypotension. 

Severe orthostatic hypotension was defi- 
nitely a hazard when chlorothiazide was ad- 
ministered to patients who were already taking 
ganglion-blocking drugs. Two of the 24 pa- 
tients who were taking ganglion-blocking 
drugs had syncope shortly after chlorothiazide 
was added to the regimen, and nine others had 
definite orthostatic weakness or near syncope. 
Most of these hypotensive episodes occurred 
when the dose of ganglion-blocking agent was 
not reduced before chlorothiazide was added 
(figure 1). The increased orthostatic hypoten- 
sive effect observed for several days after treat- 
ment with chlorothiazide had been instituted 
for patients taking ganglion-blocking drugs 
was gradually dissipated and after several 
weeks was usually no greater than with gan- 
glion-blocking drugs alone. 

Orthostatism was occasionally encountered 
when patients taking hydralazine were also 
given chlorothiazide. In this series, two of 
nine patients taking hydralazine had definite 
orthostatic weakness for short periods follow- 
ing the addition of chlorothiazide to their 
regimens (figure 2). One patient, not included 
in this study, had marked orthostatic hypo- 
tension when given hydralazine intravenously 
after taking chlorothiazide for several days. 
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Two patients experienced syncopal episodes 
while taking chlorothiazide and Rauwolfia. A 
woman who was taking alseroxylon had syn- 
cope without hypotension five days after she 
received chlorothiazide. One who had been 
taking chlorothiazide for three weeks had syn- 
cope with mild hypotension three days after 
reserpine was first included in her regimen. 
Both patients discontinued using chlorothia- 
zide. None of the other patients who received 
chlorothiazide and Rauwolfia experienced or- 
thostatic symptoms or exhibited significant 
postural changes in blood pressure. 

Four of seven patients who previously had 
undergone sympathectomy experienced ortho- 
static weakness (without syncope) during 
treatment with chlorothiazide. One was receiv- 
ing chlorothiazide only (case 2, table 8) and 
three were receiving other agents in addition 
to chlorothiazide (cases 3, 5 and 7, table 8) 
when symptoms appeared. 

Side effects of chlorothiazide—Except for 
symptomatic hypotension, which has already 
been discussed, and disturbance in blood elec- 
trolytes, which will be discussed subsequently, 
chlorothiazide was remarkably free of serious 
or troublesome side effects. Occasionally, pa- 
tients complained of a nondescript type of 
weakness or fatigue which could not be cor- 
related with hypotension or electrolyte deple- 
tion and usually disappeared in spite of con- 
tinued treatment. A few complained of a bad 
taste; this was not always related to hypo- 
kalemia. Mild nausea, flatulence and abdomi- 
nal cramping were seldom noted and usually 
disappeared spontaneously. Only one patient 
in this group of 88 stopped taking chloro- 
thiazide because of the gastrointestinal symp- 
toms it induced. 

Disturbing was the accidental finding of 
asymptomatic thrombocytopenia (86,000 
platelets per cubic millimeter of blood) in one 
patient, not included in the 88, who had been 
taking chlorothiazide for only five days. Enu- 
meration of thrombocytes had not been made 
before treatment was started, but three days 
after treatment was stopped the platelet count 
was 107,000. This patient did not resume 
treatment with chlorothiazide. No evidence of 
depression of bone marrow activity was ob- 
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served in the other patients in this study. 

Wilkins, Hollander and Chobanian’* have 
listed cardiac arrhythmias and loss of libido 
as side effects sometimes encountered in pa- 
tients taking chlorothiazide. Neither was noted 
in this study, although patients were not ques- 
tioned specifically about libido. 

Comment—The findings regarding the ef- 
fect of chlorothiazide on blood pressure agree 
essentially with those previously described by 
others.*** When used alone, chlorothiazide 
had a mild hypotensive effect which served to 
control blood pressure adequately for approxi- 
mately 35 per cent of a group of mildly hyper- 
tensive patients. Its greatest usefulness was the 
enhancement of potency of other hypotensive 
agents, especially ganglion-blocking drugs. 
This usually permitted better control of the 
hypertension with lower doses of the ganglion- 
blocking drugs and resultant amelioration or 
disappearance of side effects. Freis and co- 
workers'’ reported that administration of 
chlorothiazide permitted withdrawal of gan- 
glion-blocking agents for 19 of 33 patients. 
This was possible for only 1 of 24 patients in 
my series, although admittedly no concerted 
effort was made to withdraw ganglion-block- 
ing agents completely. 

The addition of chlorothiazide to hydrala- 
zine and the addition of chlorothiazide to gan- 
glion-blocking drugs produced similar reduc- 
tions in blood pressure. It should be noted, 
however, that major reductions in dosage of 
the ganglion-blocking drugs were possible for 
20 of 24 patients whereas the dose of hydrala- 
zine was reduced for only two of nine patients. 
Nevertheless, the combination of hydralazine 
and chlorothiazide is a potent one, and it is a 
clinical impression, difficult to document, that 
many patients whose hypertension is well con- 
trolled with this combination would have been 
given ganglion-blocking agents before the ad- 
vent of chlorothiazide. 

When chlorothiazide was added to the regi- 
mens of patients taking Rauwolfia, it produced 
definite, though less striking, reductions in 
blood pressure than when it was added to gan- 
glion-blocking agents or hydralazine. 

The action of chlorothiazide in enhancing 
the hypotensive effects of Veratrum, reported 
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by others,*:** was not studied since no pati its 
in the group were taking Veratrum only. 
Contrary to the findings of Hollander ad 


Wilkins* and Freis and colleagues,"' six of 
seven patients in this group who had pr: vi- 
ously had thoracolumbar sympathectomy fa 
to exhibit unusual sensitivity to the hypot -n- 
sive effects of chlorothiazide. 

The low incidence of annoying side effets 
induced by chlorothiazide is a great ady in- 
tage that is not shared by other potent hy))o- 
tensive agents. 

The data presented shed no light on the 
mechanism by which chlorothiazide reduces 
blood pressure. Whether this is a unique at- 
tribute of chlorothiazide in addition to its diu- 
retic properties as postulated by Wilkins and 
co-workers"’'* or a nonspecific effect of diure- 
sis shared by all potent diuretics’ *:'®'* has 
not been definitely settled, but recent prelimi- 
nary observations’® lend support to the latter 
thesis. 


—_ 
a 


Effect on Serum Potassium 


and Blood Urea 


Serum potassium—Determinations of serum 
potassium were made at least once on 142 pa- 
tients while they were taking chlorothiazide 
for hypertension. Concentrations of serum 
potassium of less than 3.5 mEq. per liter were 
obtained at least once for 55 (40.7 per cent) 
of 136 patients while they were not receiving 
supplements of potassium (six patients were 
given supplementary potassium from the be- 
ginning of therapy with chlorothiazide). Only 
three of these patients had concentrations of 
serum potassium of less than 3.5 mEq. per 
liter before treatment with chlorothiazide was 
started. For 17 of these 55 patients (12.5 per 
cent of those who were not receiving supple- 
mentary potassium ) levels of serum potassium 
of less than 3.0 mEq. were obtained at least 
once while they were receiving chlorothiazide. 

The majority of patients who had hypo- 
kalemia were taking 1000 mg. chlorothiazide 
daily, although five were taking as little as 500 
mg. daily, and two were taking 2000 mg. daily. 
Amazingly, only four patients had clinical 
symptoms that could be attributed to the low 
serum potassium. These were weakness, ano- 
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rexia and bad taste in the mouth which re- 
sponded to administration of potassium. When 
hypokalemia developed, it usually appeared 
within the first two weeks of therapy with 
chlorothiazide, although in one case a low 
level of serum potassium was found for the 
first time during an acute febrile illness nine 
months after administration of chlorothiazide 
was started. 

Thirty patients received supplements of 
potassium either from the beginning of ther- 
apy (six patients) or subsequently (24 pa- 
tients) in the course of therapy with chloro- 
thiazide. This usually consisted of potassium 
chloride, 1 gm. three times daily, or potassium 
triplex, 4 cc. three times daily. Even with 
these supplements, the levels of potassium in 
the serum decreased to or remained between 
3.0 and 3.5 mEq. per liter in nine patients, 
one of whom had marked renal insufficiency. 
The latter patient consistently exhibited severe 
hypokalemia with potassium levels as low as 
2.1 mEq. during treatment with chlorothiazide. 

Low levels of serum potassium tended to 
return to or toward normal in most patients 
who did not receive supplementary potassium. 
even though treatment with chlorothiazide was 
continued. Some patients repeatedly exhibited 
levels of serum potassium between 3.0 and 3.5 
mEq. per liter without clinical symptoms. 


Two patients receiving chlorothiazide ex- 
perienced symptomatic hypokalemia rather 
precipitously during acute febrile illnesses. 

Blood urea—Levels of urea in the blood of 
132 patients were determined at least once 
while they were taking chlorothiazide. Values 
for blood urea of 50 mg. or more per 100 ce. 
were found on one or more occasions for 25 
(22.9 per cent) of 109 patients who had nor- 
mal values (40 mg. per 100 cc. or less) before 
treatment was started. Evidence that this is a 
specific effect not shared by other hypotensive 
agents is shown in table 9. In this table, values 
for blood urea in a group of hypertensive pa- 
tients treated at the Mayo Clinic before the 
advent of chlorothiazide’’ are compared with 
those of patients receiving chlorothiazide as 
part of their antihypertensive regimen. The 
hypertension of the former group was, on the 
average, more severe, and the magnitude of 
reduction induced by treatment was compara- 
ble to, if not greater than, that for the group 
treated with chlorothiazide. Furthermore, ele- 
vated values for blood urea have been ob- 
served in patients who received only chloro- 
thiazide with little or no reduction in blood 
pressure. Although hemoconcentration second- 
ary to diuresis may play some role in the ele- 
vation of blood urea observed during treat- 
ment with chlorothiazide, this cannot entirely 


TABLE 9 


Errect OF CHLOROTHIAZIDE AND OTHER HypoTENsive AGENTS ON BLoop UREA 





PRETREATMENT 
BLOOD UREA | ANTIHYPERTENSIVE | TOTAL howe 
REGIMEN PATIENTS 

(mg./100 ce.) 


40 or less Including 
chlorothiazide 109 84 77 
No chlorothiazide 55 53 95 
41 to 60 Including 
chlerothiazide 16 4 25 
No chlorothiazide 16 1] 69 
61 to 100 Including 
chlorothiazide 5 0 
No chlorothiazide 8 3 38 
More than 100 | Including 
chlorothiazide 2 0 
| No chlorothiazide | l 0 


Less than 50 


: Per 
| Patients 
cen 


BLOOD UREA DURING TREATMENT 


50 to 60 61 to 80 81 to 100 More than 100 
mg. mg. mg. mg. 
? | > ’ you 2 : 
Patients Per Patients| Pe | Patients| rer Patients| © ©" 
cent cent cent | cent 
2 | nj] 13 | 12] o | 0 
2 4 0 0 0 
3 19 6 37 3 19 0 
25 1 6 0 0 
0 3 60 1 20 1 20 
2 25 1 12 2 25 
0 0 0 2 100 
0 0 ] 100 0 
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account for the frequent instances in which 
the values more than doubled. 

In 12 of the 25 cases, the elevated values 
for blood urea eventually became normal de- 
spite continuing treatment with chlorothiazide, 
although in some instances the dose was re- 
duced. Following discontinuation of therapy 
with chlorothiazide, the values of blood urea 
of two patients promptly returned to normal. 
For three patients, treatment was continued 
without obvious harmful effects even though 
values for blood urea remained at abnormally 
high levels. Of the 25 patients, eight who were 
lost to follow-up were taking chlorothiazide 
at the time of their dismissal from the clinic. 

Administration of chlorothiazide produced 
further and occasionally alarming increases in 
blood urea in about 50 per cent of patients 
whose blood urea was already elevated ( great- 
er than 40 mg. per 100 cc.). Therapy with 
this drug was promptly stopped for one hyper- 
tensive patient with chronic glomerulonephri- 
tis when concentration of urea in the blood 
increased within two weeks from 108 to 162 
mg. per 100 cc. The blood urea then decreased 
to former levels. 

Elevations of blood urea usually occurred 
within the first two weeks of therapy and were 
induced by doses as small as 500 mg. daily, 
although in most cases the dosage was 1000 
mg. daily or more. 

Other electrolytes—l\solated observations in 
these 230 cases indicate that in the absence 
of renal insufficiency, chlorothiazide has little 
effect on levels of serum sodium, plasma chlo- 
ride and carbon dioxide. 

Comment—Chlorothiazide is a potent diu- 
retic, and one, if not the chief, hazard of pro- 
longed administration to hypertensive patients 
is the change in levels of serum potassium and 
blood urea that it sometimes produces. 

Low values of serum potassium or elevated 
values for blood urea or both were noted at 
some time during the course of therapy in 
more than 50 per cent of patients in this 
series. These abnormalities frequently, but not 
inevitably, occurred together, although correc- 
tion of one did not necessarily lead to correc- 
tion of the other. Fortunately, these abnor- 
malities usually became apparent within the 
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first week or two of treatment and tende: to 
revert to or toward normal despite contin: e 
administration of chlorothiazide. Furtherm: ;e. 
there is no evidence to indicate that sube! ni- 
cal hypopotassemia or moderate elevatior 
blood urea induced by treatment with chk 
thiazide produces any permanent or irre 
sible damage to organ systems. 

The results of this study indicate that m. 
patients taking chlorothiazide do not ne 
supplementary potassium as long as they . 
under reasonably close medical observation. 
Patients with moderately depressed levels of 
serum potassium (between 3.0 and 3.5 mkq. 
per liter) rarely experienced symptoms of hiy- 
pokalemia, and administration of potassium 
did not always prevent or correct this mild 
degree of potassium depletion. 

Indications for administration of supple- 
mentary potassium to patients taking chloro- 
thiazide include: (1) low values for serum 
potassium before treatment; (2) serum potas- 
sium levels of less than 3 mEq. per liter during 
treatment; (3) chronic renal insufficiency that 
will likely cause excessive loss of potassium: 
(4) concomitant therapy with digitalis in 
which hypokalemia might aggravate or pre- 
cipitate serious digitalis intoxication; (5) con- 
ditions such as gastrointestinal upsets with 
vomiting or diarrhea or both, postoperative 
states, and acute, protracted or debilitating 
illnesses in which potassium intake may be 
reduced or losses may be increased or both, 
and (6) lack of ready access to medical super- 
vision. 

The rapidity with which symptomatic hypo- 
kalemia developed in two patients when they 
became acutely ill indicates that chlorothia- 
zide may deplete potassium reserves to a great- 
er extent than serum potassium levels indicate. 

In the light of present knowledge, it is rea- 
sonable to require that most patients taking 
chlorothiazide have determinations of serum 
potassium and blood urea made once or twice 
during the first month of therapy, and as often 
thereafter as is indicated by their symptoms, 
clinical course and results of the previous 
tests. An alternative to this would be the rou- 
tine administration of potassium supplements 
from the beginning of therapy with chloro- 
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liazide, but the physician must realize that 
this will not inevitably prevent hypokalemia. 

Low levels of serum potassium induced by 
treatment with chlorothiazide can be confus- 
ing and, at times, dangerously misleading to 


the unsuspecting but conscientious physician 
who may be looking for evidence of aldoster- 
onism as the cause for hypertension. 


Summary 


Chlorothiazide is a mild hypotensive agent 
when used alone, and it enhances greatly the 
hypotensive action of ganglion-blocking drugs. 
It also augments the hypotensive action of 
hydralazine and, to a lesser extent, that of 
Rauwolfia. Except for depletion of serum po- 
tassium and elevation of blood urea, neither of 
which is ordinarily productive of symptoms, 
administration of chlorothiazide is associated 
with few side effects, and often permits reduc- 
tion of doses of other hypotensive drugs that 
do cause unpleasant symptoms. For many pa- 
tients, this means better control of hyperten- 
sion with less discomfort. 


REFERENCES 

1. Foro, R. V., Moyer, J. H. and Spurr, C. L.: Clini- 

cal and laboratory observations on chlorothiazide 
(Diuril): An orally effective nonmercurial diuretic 
agent. A.M.A. Arch. Int. Med. 100:582-596 (Octo- 
ber) 1957. 
Scuretner, G. E. and Broomer, H. A.: Effect of 
chlorothiazide on the edema of cirrhosis, nephrosis, 
congestive heart-failure and chronic renal insufh- 
ciency. New England J. Med. 257:1016-1022 (No- 
vember 21) 1957. 

. Laracn, J. H., Hetnemann, H. O. and Demartini, 
F. E.: Effect of chlorothiazide on electrolyte trans- 
port in man: Its use in the treatment of congestive 
heart-failure, nephrosis, and cirrhosis. J.A.M.A. 166: 
145-152 (January 11) 1958. 

Houiianper, WILuiAM and Wirkins, R. W.: Chloro- 
thiazide: A new type of drug for the treatment of 


May 1959 


arterial hypertension. Boston M. Quart. 8:69-75 
(September) 1957. 

Freis, E. D. and Witson, Itse M.: Potentiating 
effect of chlorothiazide (Diuril) in combination with 
antihypertensive agents. M. Ann. District of Colum- 
bia 26:468; 516 (September) 1957. 

Tapia, F. A., Dustan, Harriet P., SCHNECKLOTH, 
R. A., Corcoran, A. C. and Pace, I. H.: Enhanced 
effectiveness of ganglion-blocking agents in hyper- 
tensive patients during administration of a saluretic 
agent (chlorothiazide). Lancet 2:831-833 (October 
26) 1957. 

Witkins, R. W.: New drugs for hypertension, with 
special reference to chlorothiazide. New England J. 
Med. 257:1026-1030 (November 21) 1957. 

Frets, E. D., WaAnKo, ANNAMARIE, WiLson, ILse M. 
and Parrisu, A. E.: Treatment of essential hyper- 
tension with chlorothiazide (Diuril): Its use alone 
and combined with other antihypertensive agents. 
J.A.M.A. 166:137-140 (January 11) 1958. 
Remnnarpt, D. J., 111: The impact of chlorothiazide 
(Diuril) on therapy in arterial hypertension. Dela- 
ware M. J. 30:1-3 (January) 1958. 

Herper, CuHarces, Dennis, Epwarp and Moyer, J. 
H.: Chlorothiazide potentiation of ganglionic block- 
ade in patients with hypertension. Ann. New York 
Acad. Sc. 71:456-464 (February 3) 1958. 

Freis, E. D., Wanko, ANNAMARIE, WiLson, ILse M. 
and Parrisu, A. E.: Chlorothiazide in hypertensive 
and normotensive patients. Ann. New York Acad. 
Se. 71:450-455 (February 3) 1958. 

Wirkins, R. W., HoLtvanper, WittiaM and Cuo- 
BANIAN, A. V.: Chlorothiazide in hypertension: 
Studies on its mode of action. Ann. New York Acad. 
Se. 71:465-472 (February 3) 1958. 

Wirkins, R. W.: Precautions in use of antihyper- 
tensive drugs, including chlorothiazide. J.A.M.A. 
167 :801-807 (June 14) 1958. 

Rocuette, J. B., Hl, Buttock, A. C. and Foro, 
R. V.: Potentiation of antihypertensive therapy by 
use of chlorothiazide. J.A.M.A. 168:410 (September 
27) 1958. 

Keitn, N. M., Wacener, H. P. and Barker, N. W.: 
Some different types of essential hypertension: Their 
course and prognosis. Am. J. M. Sc. 197:332-343 
(March) 1939. 

SpitteL, J. A., Jr. and Girrorp, R. W., Jr.: Un- 
published data. 

Girrorp, R. W., Jr., ALteN, E. V., Barker, N. W., 
Hines, E. A., Jr., Kvave, W. F., Saicx, R. M. and 
Estes, J. E., Jn.: Unpublished data. 








In the past 10 years, improved technics of surgery and anesthesia and availabi) ' 
of compatible blood have added great impetus to the surgical treatment of oc: «- 
sive artery disease. Surgical procedures include grafting, sympathectomy « id 
thrombendarterectomy. The authors favor grafting. Presenting data from a ser »s 
of 525 grafts, they point out that although many problems remain to be solv. (1, 
success may be expected in 80 per cent of grafting procedures. 
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A ruoucu surgical 
treatment of occlusive 
disease of the major 
arteries was attempted 
at the turn of the cen- 
tury, only in the last 10 
years has it received 
great impetus. Im- 
provements in technics 
of anesthesia and sur- 
gery together with the 
ready availability of 
compatible blood have 
made possible new and effective reparative and 
substitutive procedures. 

The indications for consideration of surgery 
are the symptoms of occlusive arterial disease. 
These symptoms are related to the site and 
extent of the obstruction and the status of the 
collateral circulation. They are, in order of de- 
creasing severity: (1) gangrene, (2) local 


ALFRED W. 
HUMPHRIES 


*Assistant Professor, Department of Vascular Surgery; tAssistant 
Professor, Department of Cardiovascular Disease; {Associate Profes- 
sor, Department of Cardiovascular Disease, The Cleveland Clinic 
Foundation and The Frank FE. Bunts Educational Institute, Cleve- 
land, Ohio. 


57 








VICTOR G. 
DE WOLFE LE FEVRE 
trophic changes in the foot, (3) pain at rest 
in the horizontal position, (4) numbness and 
paresthesia and (5) intermittent claudication. 
Surgical procedures for treatment of occlu- 
sive arterial disease are grafting, sympathec- 
tomy and thrombendarterectomy. Selection of 
the appropriate procedure and the results 
which may be expected will be discussed. 
Assuming that a clinical diagnosis of occlu- 
sive disease of the aorta or the iliac or femoral 
arteries has been made, the clinician first must 
decide whether the disease is amenable to sur- 
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cal procedures, since the direct approach is 
preferable in most instances. This decision re- 
quires precise, detailed information concern- 
ing the pattern of the arterial disease—site of 
the primary occlusion, presence of other oc- 
clusions of the arteries supplying the limb, 
condition of the vessel above and particularly 
below the point of total occlusion, and collat- 
eral pathways utilized to circumvent the occlu- 
sion. This information may be obtained by 
angiography, which provides visualization of 
major arteries by use of a radiopaque contrast 
medium. 

In planning treatment it is of prime impor- 
tance to determine whether the occlusion is 
segmental or nonsegmental. A segmental oc- 
clusion is a block within a major artery that 
is patent distal to the point of occlusion as 
well as above it. The vessel must be capable 
of carrying away as much blood as enters—a 
so-called adequate runoff. The segmental oc- 
clusion is suitable for arterial grafting (figure 
1). A nonsegmental occlusion blocks the ar- 








FIGURE 1. FIGURE 2. 
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tery throughout its entire length; there is no 
patency in the vessel and it is unsuitable for 
arterial grafting (figure 2). 


Treatment of Segmental 
Occlusive Disease 


Grafts—lf{ angiograms demonstrate that an 
arterial occlusion is segmental, grafting is the 
treatment of choice unless contraindicated by 
an associated condition such as advanced cere- 
bral, renal or coronary arteriosclerosis, marked 
pulmonary emphysema, or the coexistence of 
uncontrollable cancer. 

Diabetes mellitus frequently modifies the 
usual pattern of arterial disease. The changes 
are most noticeable in the smaller vessels, par- 
ticularly those of the calf. Indeed the only 
site of occlusive disease in a diabetic patient 
may be the anterior or posterior tibial or pero- 
neal arteries. Extensive diffuse disease without 
occlusion is commonly found throughout the 
length of the superficial femoral artery. How- 
ever, excessive change in the iliac arteries or 
aorta is not specifically associated with dia- 
betes. Consequently diabetes is not a contra- 
indication to an abdominal arterial graft, but 
because rapid progression of arterial disease 
has occurred so frequently after grafts of 
femoral vessels we have essentially abandoned 
the use of such grafts for diabetic patients who 
have only intermittent claudication in the calf. 

Other factors must be considered in deter- 
mining whether a patient should have direct 
arterial surgery. It has been suggested that 
local peripheral arteriosclerosis in the aorta or 
femoral arteries indicates the presence of cor- 
onary or cerebral arteriosclerosis of such a 
degree that the shortness of the patient’s life 
expectancy itself contraindicates arterial re- 
pair. We do not hold to this suggestion. In our 
present series of 600 arterial grafts 11 patients 
died after they left the hospital; seven of these 
deaths were due to coronary or cerebral ar- 
teriosclerosis, or slightly more than | per cent 
of the total number of grafts. 

The patient’s symptoms must warrant sur- 
gery. The status of progression of the occlu- 
sive disease influences the decision as to type 
of treatment. If intermittent claudication has 
remained the same for the preceding few years 
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we do not believe that immediate surgery is 
imperative. Surgery may be offered for relief 
of symptoms but should not be urged as the 
sole means of avoiding amputation. If the dis- 
ease is obviously progressing one may presume 
that gangrene may develop, and in such an in- 
stance, although intermittent claudication may 
be the only symptom, we believe grafting 
should be performed not only to relieve symp- 
toms but to protect the patient against future 
and probably more severe involvement. 
Technic of graft—The procedure to employ 
and the material to use (homograft or pros- 
thesis) have been discussed a great deal. These 
factors actually are less significant than they 
have appeared. Experience has shown that a 
short graft involving only the diseased seg- 
ment of vessel probably is inadequate. For ex- 
ample, a short occlusion of the superficial 
femoral artery in Hunter’s canal may be 
bridged by a 2 or 3 in. bypass or replacement 
graft. Immediate results of such a procedure— 
relief of claudication, and adequate pulses in 
the feet—are satisfactory. However, because 
arterial disease elsewhere is unaffected and be- 
cause arteriosclerotic occlusive disease usually 
progresses along the length of straight vessels 
such as the superficial femoral artery, the graft 
may “fail,” usually within the first year, due 
to a secondary occlusion at a lower level. 
There is no longer adequate runoff for the 
graft, and blood becomes stagnant and clots. 
Therefore, in long straight arteries the graft 
should replace or bypass the entire artery re- 
gardless of the length of the occlusion. A graft 
of an occluded iliac artery should run from 
the aorta to the common femoral artery. A 
graft to correct an occlusion of the superficial 
femoral artery should run from the groin to 
the lower portion of the popliteal artery. 
Grafts that circumvent a diseased area at a 
bifurcation slow the flow of blood at the bifur- 
cation, thereby increasing the chance for the 
disease to progress. We believe that severe dis- 
ease at bifurcations should be treated by re- 
placement grafts rather than by bypass grafts. 
Discussion of homografts and artificial pros- 
theses can be kept to a few items. The great 
advantages of homografts are as follows. They 
can be tailored to the form desired. As many 


574 


side branches may be used as are need: |, 
They do not require a lining clot to keep th: n 
bloodtight. Their two-dimensional elastic y 
permits close duplication of the original vy. s-. 
sel. Homografts, however, are difficult to p: »- 
cure. They are subject to the arteriosclero) :c 
process—even, perhaps, at a faster rate th. n 
is the patient’s own vessel. The importance .f 
this disadvantage has been partly offset by t/.e 
recent discovery of arteriosclerotic chang. s 
within the pseudointima that lines prosthetic 
grafts, indicating that the arteriosclerotic prov- 
ess may be a factor of the arterial environmeit 
rather than of the artery itself. 

The advantages of prostheses are that they 
are readily available and they have no brancli- 
es that must be ligated. A disadvantage is that 
they require a lining of clot to keep them 
bloodtight; if this becomes too thick it may 
totally occlude the graft, necessitating reopen- 
ing of the prosthesis. Another disadvantage is 
that no prosthetic material has been found 
which is completely inert, and some materials 
have so far proved harmful. 

Whether the homograft or the prosthesis is 
preferable will be ascertained when sufficient 
follow-up data have been collected concerning 
the way each is tolerated and the number, type 
and frequency of complications. We currently 
are using both homografts and prosthetic 
grafts. The choice varies with each patient. 
but in general we use homografts at bifurca- 
tions and prostheses for long straight vessels. 
When disease is present at both sites we may 
use a combination of homograft and prosthesis. 

Operative morbidity becomes minimal as 
knowledge increases and better technics 
evolve. At present the average period of hos- 
pitalization postoperatively is 9 or 10 days. 

Results from grafts—Success may be ex- 
pected in 80 per cent of grafting procedures. 
done on either an elective or a nonelective 
basis, in a group of patients including young 
and old, diabetic and nondiabetic, and those 
with acute and chronic disease. In general, the 
larger the vessel grafted the greater is the 
probability of long-term success. In our ex- 
perience more than 90 per cent of grafts of 
large vessels and nearly 75 per cent of femoral 
grafts still are patent after four to five years. 
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\lthough our series now includes approxi- 
mately 600 grafts, the data in tables 1 and 2 
are based on the first 525, the last 75 being 
too recent to evaluate. We define a successful 
graft as one by which the pulses peripheral to 
the’ graft are restored. If peripheral pulses are 
not palpable postoperatively, the graft is con- 
sidered a failure regardless of partial or com- 
plete alleviation of symptoms. A graft may 
function satisfactorily in a limb in which distal 
pulses are absent because of disease in smaller 
vessels below the graft, but unless pulses are 
palpable below the graft we cannot be sure the 
graft is open and it is considered a failure. 
Failures may be primary (nonfunctioning from 
the outset because of inadequate runoff) or 
late (pulses disappear and symptoms recur). 
In 70 cases in which late failure occurred, 31 
patients maintained satisfactory relief of symp- 
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Resucts iN 525 Grartinc Operations 





Primarily unsuccessful 
Deaths 
Due to technical failure, 4 
Due to homograft failure, 10 (6 with infection) 
Due to other cause, 42 (14 ruptured aneurysms) 
Total available for follow-up 
Total late failures 


Total remaining successful 





toms even after loss of pulses. Four patients 
refused further surgery, five grafts were re- 
moved because of infection, and 30 regrafts 
were made. Of the latter, 26 were successful, 
two were primary failures, and two were late 
failures. 

Table 1 gives the results of the first 525 
grafts. Operations are classed as elective and 
nonelective. The elective grafting procedures 
were done for intermittent claudication or 
asymptomatic aneurysms. The nonelective op- 
erations were necessitated by imminent ampu- 
tation or leaking aneurysms. Approximately 
80 per cent of the elective grafts are success- 
ful. Of the nonelective group 60 per cent are 
successful; however, every success in this 
group represents a salvaged extremity or life. 
Table 2 shows the number of late failures in 
both groups by year. Most of the failures have 
occurred within the first year after operation 
(figure 3). 

Why do grafts fail? Table 2, which includes 
data on patients treated for aneurysm, shows 
that there have not been any late failures 
among patients with aneurysms. Their disease 
is degenerative, resulting in enlargement of 
vessels and no impedence of runoff. In pro- 
liferative or occlusive disease, vessels below 
the graft become progressively smaller if the 
disease progresses. The fact that there are no 
failures in the group with aneurysms leads us 


TABLE 2 


Late Grart FaiLures 





TOTAL CASES — 
Aorto-iliac 


GRAFT FAILURES 


Femoropopliteal Aortic aneurysm 


ELECTIVE OPERATIONS 
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NONELECTIVE OPERATIONS 
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FIGURE 3. Time of occurrence of late failures. 


to believe that failure, when it occurs, is not 
due to the graft itself. Failure is due to the 
effects of the disease on the amount of runoff 
available distal to the graft. 

This belief is further supported by our find- 
ings from histologic study of 33 homografts, 
30 of which were obtained at the time of re- 
grafting of late failures and three at necropsy. 
Failure was due to the graft itself in only five 
instances. Of these five patients, one had ar- 
teriosclerotic disease that occluded the graft; 
one had a dissecting aneurysm; one had multi- 
ple aneurysms but the graft was patent; two 
had saccular aneurysms, one of which had 
ruptured. The remaining 28 grafts appeared 
essentially normal but failed because arterio- 
sclerosis obliterans progressed in vessels distal 





Proximal 
graft 


graft 


Distal 


to the graft (figure 4). This process res ‘lted 
in loss of runoff for the graft and in secon lary 
thrombosis. . 

Sympathectomy—We perform sympa hee. 
tomy primarily to lower the level of ade« wate 
circulation in the skin to permit a more «istal 
amputation than otherwise would be pos- ible. 
Sympathectomy sometimes is used in conjunc. 
tion with grafts to enhance the runoff, if «istal 
vascular spasm has been indicated by response 
to preoperative blocks of the lumbar sy:npa- 
thetic nerves. Sympathectomy is never em. 
ployed for intermittent claudication alone. 

Thrombendarterectomy—T hrombendarter- 
ectomy also is used for segmental occlusion. 
Those who have used it are equally enthusias- 
tic over the results as are those who use grafts, 
perhaps because proficiency and experience 
lead to success. With thrombendarterectomy, 
as with prosthetic grafts, some form of freely 
deposited elements of blood must line the ves- 
sel. If the vessel is the size of the aorta or the 
iliac artery the loss in cross-sectional patency 
from this lining is not critical, but in a femoral 
or a popliteal graft the necessary decrease in 
lumen may cause failure. As a result, throm. 
bendarterectomy of the femoral artery gener- 
ally is not as successful as thrombendarterec- 
tomy of the aortic and iliac vessels. 


Treatment of Nonsegmental 
Occlusive Disease 


When gangrene is present and arteriogra- 
phy demonstrates evidence of a nonsegmental 
occlusion, amputation is mandatory. A lesser 





Patient's own 
vessel distal 
to graft 


FIGURE 4. Tracings of photographs of specimen in a case of late failure. Recent soft clot has been removed from the 
distal graft. The sections of the patient’s own distal vessel were taken at 1 in., 2 in. and 3 in. beyond the distal anas- 
tomotic line. At 4 in. the patient’s vessel attained an adequate lumen and regrafting was done at this point. 
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amputation may be possible in certain in- 
stances by performing sympathectomy. 

If the arterial supply is such that the patient 
has pain at rest but does not have gangrene, 
sympathectomy may also be considered. Block- 
ing of the lumbar sympathetic nerves with pro- 
caine hydrochloride may be performed daily 
for two, three or four days; if actual warming 
of the limb and subjective relief of pain occur 
after the blocks, sympathectomy will be effec- 
tive, but if there is little benefit from the blocks 
it will be of little value. 

The head of the bed should be elevated 6 
in. so that gravity will aid the flow of blood to 
the lower portions of the legs at night. 

Dilatation of vessels not hopelessly sclerotic 
may be attempted with vasodilating drugs. We 
oppose using systemic vasodilators, since they 
dilate essentially normal vessels elsewhere in 
the body. Through the “borrowing-lending” 
mechanism these normal vessels become filled 
with blood actually removed from the affected 
limb. The introduction of a vasodilator locally 
may be of temporary value. Such injection 
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must be done intra-arterially, usually into the 
common femoral artery. As with sympathetic 
blocks, the indication for further use of intra- 
arterial vasodilators depends largely on the 
response to early injections. 

The arterial supply to the limb may be such 
that only intermittent claudication occurs, 
even in the presence of a nonsegmental occlu- 
sion. Sympathectomy is not indicated in such 
instances, since the effect of this procedure is 
on the vessels of the skin and not on the small- 
er arteries supplying muscle. Neither are gen- 
eralized vasodilating drugs used. Standard 
medical management alone is indicated. 


Comment 


Although many problems remain, complica- 
tions occur, and success is by no means guar- 
anteed, the current status of surgical treatment 
of segmental occlusive disease in major ar- 
teries is such that grafting is the treatment of 
choice for patients with occlusive disease of 
the abdominal aorta and the iliac and femoral 
arteries, unless specifically contraindicated. 


118. ARTERIOSCLEROSIS 


Deaths caused by arteriosclerosis are becoming increasingly numerous 
in practically all countries. This is in contrast to the decrease in mortality 
caused by other diseases, in particular, those of an infectious nature. One of 
the principal reasons for this increase is the general lengthening of the 
human life-span coupled with the fact that, as arteriosclerosis affects elderly 
persons in the main, a much larger number of people are exposed to risk 
than was formerly the case. Thus, with old people there is found to be a 
kind of “ageing” of the circulatory system which is thought to be to a certain 
extent responsible for the increased frequency of cardiovascular diseases 
caused by “wear and tear.” Furthermore, improved methods of diagnosis 
and the spread of medical services are causing a gradual decrease in the pro- 


portion of deaths attributed to 


‘ 


‘senility” or to ill-defined and unknown 


causes. This explains, at least in part, the increased mortality from certain 
complaints such as cancer and heart disease. 
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Accumulated data indicate that rheumatic fever is initiated by respiratory i 
tions caused by group A streptococci, and that these organisms also partic 
in the evolution of valvulitis subsequent to the rheumatic attack. Thus, a t) 
peutic agent should be chosen which will eradicate these organisms from 
oropharynx. The authors emphasize that penicillin provides a bactericidal a 
against streptococci, while action of the sulfonamides is only bacteriostatic. ‘| 
also point out that results of adrenocortical therapy are difficult to evaluate. 


Prevention and Treatment of 
Rheumatic Valvulitis 


EDWARD A. MORTIMER, JR. AND 
CHARLES H. RAMMELKAMP, JR.* 


Western Reserve University School of Medicine. Cleveland 


Va vu iris and myocarditis are the two com- 
plications of acute rheumatic fever that may 
lead to death. Valvulitis with subsequent de- 
formity of the valve leaflets and consequent 
failure of the myocardium is more frequent 
and accordingly assumes the greater impor- 
tance. Thu: the physician’s major concern in 
the control of rheumatic fever is to prevent 
rheumatic valvulitis. This report is concerned 
with methods the physician may employ to 
alter the incidence of rheumatic valvular heart 
disease. 

Before discussing the various approaches. 
it is desirable to review briefly certain epi- 
demiologic features of rheumatic valvular 
heart disease. Rheumatic fever is initiated by 
a respiratory infection caused by the group 
A Streptococcus. Because of the frequency of 
*Departments of Pediatrics, Medicine and Preventive Medicine, West- 
ern Reserve University School of Medicine and Cleveland Metropoli 
tan General Hospital, Cleveland, Ohio. 


This investigation was conducted under th: sponsorship of the Com- 
mission on Streptococcal Diseases, Armed Forces Epidemiological 
Board, and was supported by the Office of the Surgeon General, 
Department of the Army, Washington, D. C., and the Cleveland 
Arsa Heart Society. 
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respiratory symptoms in the general popula- 
tion, often neither the patient nor the physi- 
cian considers the acute respiratory disease 
serious. The infection may cause only mild 
symptoms or none at all, and in any event the 
illness usually lasts only five or six days. In 
epidemics, classic symptoms of acute rheu- 
matic fever develop subsequently in approxi- 
mately 2 to 3 per cent of cases. These symp- 
toms may appear immediately or as long as 
45 days later, but in the majority of cases they 
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bevin about 18 days after the onset of the 
streptococcal illness. In an additional group 
of cases, about 2 per cent, symptoms and signs 
of the disease are so mild that a diagnosis can- 
not be established. Most patients with classic 
signs exhibit acute arthritic and systemic 
symptoms for only a few weeks. Valvular heart 
disease develops to an extent sufficient to pro- 
duce murmurs diagnostic of rheumatic heart 
disease in about 50 per cent of all patients with 
classic rheumatic fever. These murmurs usu- 
ally appear during the course of the acute epi- 
sode. Presumably, valvular heart disease de- 
velops in some patients who do not exhibit 
clinically evident acute rheumatic fever, but 
the incidence of this variant of the rheumatic 
process is unknown. 

Of major importance in the natural history 
of rheumatic fever is the fact that a patient 
who has experienced one or more attacks of 
the disease is especially likely to have a recur- 
rence with further valvular damage following 
another streptococcal infection. Indeed, expe- 
rience with large populations of patients with 
rheumatic fever has shown that an average of 
nearly two recurrences per case may be ex- 
pected. The reason for this predisposition is 
unknown. In addition, even without overt 
clinical attacks, valvular heart disease appears 
to progress in certain patients whereas in 
others signs of progress are lacking. 

This brief description of the natural his- 
tory of rheumatic valvulitis and its relation to 
streptococcal infections must be emphasized, 
since it is only through recognition of the role 
of this organism that effective procedures for 
control of the disease have been developed. 
The physician should regard the origin of 
rheumatic heart disease as a contagious infec- 
tion, because, when viewed in this light, more 
satisfactory control should be achieved. Cer- 
tainly all the advances made thus far are due 
to knowledge of the important role of group 
A Streptococcus in rheumatic heart disease. 

The first major advance in the control of 
rheumatic valvulitis was accomplished with- 
out any direct action by physicians, although 
it is reasonable to believe that the factors re- 
sponsible for the favorable effect were acting 
in some manner on the transmission of the 
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Streptococcus. For several decades there has 
been a decline in the number of cases of acute 
rheumatic fever, especially in urban popula- 
tions. Similar decreases in the frequency of 
scarlet fever have been observed. The decline 
in scarlet fever and rheumatic fever began 
prior to the introduction of antibiotics. Since 
recent studies have shown that streptococcal 
infections are spread primarily by intimate 
contact, it is reasonable to assume that de- 
creased crowding of the population is _pri- 
marily responsible for the observed decline. 
Although multiple factors affect crowding, the 
economic status of a population is of great 
importance. 

As it became apparent that respiratory in- 
fections were related to rheumatic attacks, at- 
tempts were made to alter the susceptibility of 
the host to such infections and to change the 
environment. Tonsils were removed to prevent 
tonsillitis, and patients with signs of rheumatic 
heart disease were advised to move to semi- 
tropical areas or were placed in outdoor wards 
rather than in large wards in general hospitals. 
These procedures did not affect the incidence 
of rheumatic fever appreciably or alter the 
course of the disease. 

When physicians began to recognize the im- 
portance of the group A Streptococcus in initi- 
ating attacks of the disease, the sulfonamide 
drugs were used as prophylactic agents against 
infection. These prophylactic measures were 
first applied to small groups of patients who 
already had experienced one or more attacks 
of rheumatic fever. Recurrent attacks of rheu- 
matic fever were markedly reduced compared 
with control groups. When recurrences occur- 
red, it usually was found that the prophylactic 
regimen had been inadequately followed. Since 
the decreased incidence of rheumatic attacks 
was presumably due to the decreased inci- 
dence of streptococcal infections produced by 
prophylaxis, an attempt was made to control 
epidemics of these infections among military 
populations by the administration of sulfadia- 
zine. These studies demonstrated quite clearly 
that the action of the sulfonamides against 
group A streptococci was purely bacteriostatic. 
Thus, while sulfadiazine was being adminis- 
tered few infections occurred, but when the 
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medication was discontinued epidemics recur- 
red almost immediately and cases of rheumatic 
fever again appeared. 

The foregoing observations formed ihe basis 
for the now well-established programs to pre- 
vent recurrences by controlling streptococcal 
infections in patients who have experienced 
one or more attacks of rheumatic fever or who 
exhibit valvular heart disease. Such preven- 
tive measures require continuous administra- 
tion of either a sulfonamide drug or penicil- 
lin. The oral route of administration usually is 
employed, but such therapy requires the com- 
plete cooperation of the patient. For this rea- 
son it is recommended that the depot prepara- 
tion benzathine penicillin be administered at 
monthly intervals when maximal protection is 
important. This drug is now also employed as 
a prophylactic agent to control epidemics of 
streptococcal infection in military populations. 
In this situation benzathine penicillin has sev- 
eral advantages over the sulfonamide drugs, 
the major one being that the organism is 
eliminated from the majority of carriers. Thus 
epidemics are less likely to recur after the 
entire population receives an injection of ben- 
zathine penicillin. 

When the sulfonamide drugs were first in- 
troduced, infections caused by the Streptococ- 
cus were treated with these compounds. This 
experience demonstrated that such treatment 
favorably altered the course of the acute re- 
spiratory illness but did not alter the subse- 
quent attack rate of rheumatic fever. In spite 
of these negative results, Massell, Dow and 
Jones’ decided to use penicillin for the therapy 
of streptococcal infections in patients who had 
recovered from an attack of rheumatic fever. 
Their investigation established that recur- 
rences could be prevented by this means, pre- 
sumably because penicillin exerted a bacteri- 
cidal action on group A streptococci rather 
than a bacteriostatic effect as exhibited by the 
sulfonamide drugs. Subsequent studies by nu- 
merous investigators have demonstrated that 
initial attacks of rheumatic fever also can be 
prevented by the administration of antibiotics 
to patients with streptococcal infections. The 
mechanism of this favorable effect has been 
elucidated and has important practical impli- 
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cations concerning the control of rheum. tic 
valvulitis. 

During a large-scale testing of various a :ti- 
biotics in many different dosage regimens in 
the treatment of epidemic streptococcal in ec. 
tions, a number of therapeutic failures wore 
observed. From a total of 5,198 infections, 
acute rheumatic fever developed subsequently 
in 76 cases in spite of treatment.” Analysis of 
these cases demonstrated that any therapeutic 
regimen that failed to eliminate the infecting 
strain of Streptococcus likewise failed to re- 
duce the attack rate of rheumatic fever. Thus 
the choice of antibiotic for treatment of strep- 
tococcal infection should depend primarily on 
its ability to eradicate the organism from the 
tissues of the oropharynx. The physician can- 
not rely on the response of the clinical symp- 
toms of the acute respiratory illness as an in- 
dication of the efficacy of a drug. Today no 
antibiotic has been shown to be superior to 
penicillin in eliminating the organism and 
preventing rheumatic fever. Parenteral peni- 
cillin, especially benzathine penicillin, is pref- 
erable to oral preparations. If oral antibiotics 
are employed, adequate amounts should be 
administered for at least 10 days to effect 
eradication of streptococci and prevention of 
rheumatic fever. Failure of oral therapy with 
either penicillin or other compounds is fre- 
quently due to the fact that the patient stops 
taking the medication before the tenth day. 

To clarify further the role of the living 
Streptococcus in the initiation of the acute 
rheumatic episode it was necessary to study 
the effect of elimination of the Streptococcus 
in patients who recently had recovered from 
an acute respiratory illness caused by this 
organism. It was assumed that, if the rheumatic 
process was set irrevocably in motion during 
the first few days of the acute streptococcal 
illness, therapy with penicillin following re- 
covery would not prevent rheumatic fever. 
Analysis of the relationships between the time 
of onset of treatment of streptococcal tonsil- 
litis and the incidence of rheumatic fever 
showed that therapy instituted as long as 72 
hours after the onset of the illness was as effec- 
tive in preventing rheumatic fever as treat- 
ment instituted immediately.” In addition, 
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therapy of streptococcal tonsillitis with peni- 
cillin or other antibiotics failed to reduce the 
rheumatic attack rates if the infecting strain 
was not eliminated. These two observations 
suggested that persistence of the Streptococcus 
was a necessary component of the rheumatic 
mechanism. 

To establish the role of the carrier state in 
the development of acute rheumatic fever, 870 
patients with the classic signs of streptococcal 
infection were not given therapy during the 
symptomatic phase of the respiratory illness.* 
(Two hundred and seventy of these patients 
received five days of therapy with sulfadiazine 
and none of these later received penicillin. ) 
Following recovery and on the ninth day after 
the onset of the illness, penicillin was admin- 
istered to approximately half the group. Dur- 
ing the first nine days (before penicillin was 
administered) five cases of rheumatic fever 
appeared among 450 control patients, and five 
cases appeared among 420 patients who were 
to receive penicillin. Beginning on the ninth 
day and extending through the forty-fifth day 
there were 20 cases of rheumatic fever in the 
control group, whereas only three cases de- 
veloped among the 420 patients who received 
penicillin. These results, which show that rheu- 
matic fever may be prevented by the elimina- 
tion of the Streptococcus during the latent 
period, again emphasize the importance of the 
living organism in rheumatic fever. Further, 
these studies have practical implications. Per- 
sons shown to harbor group A streptococci 
should receive penicillin not only to eliminate 
the organism as a potential source of spread 
to others but also to prevent rheumatic fever 
in the persons treated. Such therapy is per- 
haps essential for those patients who give a 
history of a sore throat within the past two 
weeks, since they are more likely to develop 
rheumatic fever than the person who has car- 
ried the organism for long periods. 

In all the studies described in the foregoing 
discussion, especially those dealing with pre- 
vention of rheumatic fever by treatment of 
streptococcal infection, the assumption was 
made that rheumatic valvulitis was prevented 
as well as the clinical manifestations of acute 
rheumatic fever. Evidence was available, 
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though unpublished, indicating that treatment 
prevented electrocardiographic signs of myo- 
carditis as compared with a group of patients 
not receiving specific therapy.* However, ob- 
servations of Weinstein and associates” ® 
raised some doubt that prevention of the acute 
clinical manifestations of rheumatic fever by 
penicillin therapy was accompanied by pre- 
vention of the valvular lesion. These workers 
noted that 12 of 167 patients receiving peni- 
cillin for an attack of scarlet fever experi- 
enced minor changes, chiefly electrocardio- 
graphic, suggestive of rheumatic fever. Only 
one of the 12 exhibited classic findings of 
rheumatic fever. Seven years later 10 of the 
12 patients were re-examined and eight were 
found to have rheumatic valvular heart dis- 
ease. Of the remaining 155 patients 100 were 
re-examined, and none of these exhibited or- 
ganic murmurs. None of these patients had 
received prophylaxis in the intervening seven 
years, so it is possible that they experienced 
repeated streptococcal infections. 

Since the goal in the control of rheumatic 
fever is the prevention of rheumatic valvulitis, 
these observations of Weinstein and associ- 
ates”’® made it necessary to determine in a 
controlled study whether penicillin therapy of 
the streptococcal infection actually prevented 
valvulitis. Because all the evidence indicated 
that the living organism participated in the 
production of the clinical symptoms and lab- 
oratory abnormalities of rheumatic fever, it 
was logical to attempt to alter the course of 
acute rheumatic fever itself by eliminating 
these organisms. If it were possible to alter 
rheumatic valvulitis by administering an anti- 
biotic to patients with acute rheumatic fever, 
then the conclusion that treatment of strepto- 
coccal infections will prevent valvulitis would 
be justified. 

Here, again, previous concepts and observa- 
tions suggested that penicillin therapy of acute 
rheumatic fever should have little effect on the 
course of the disease and the development of 
valvulitis. Rheumatic fever and rheumatic val- 
vulitis are visualized as a peculiar tissue reac- 
tion initiated by a streptococcal infection oc- 
curring several weeks before the first symptom 
becomes evident. Frequently, cultures of the 
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oropharynx in patients in whom rheumatic 
fever develops show few streptococci and in 
many instances no hemolytic colonies are iso- 
lated. Possibly these cultural results reflect the 
technical difficulties in sampling the bacterial 
population of the oropharynx at a time when 
the number of streptococci is small, but it is 
difficult to understand how so few organisms, 
existing in a relatively resting state, could 
contribute greatly to the rheumatic process. 
In selecting the proper dose of penicillin to 
employ in the treatment of acute rheumatic 
fever two observations were considered, both 
of which indicated that large amounts were 
necessary. Experience has shown that strepto- 
cocci residing in the oropharynx for several 
weeks are especially difficult to eradicate; 
large doses of penicillin administered for at 
least two weeks are required for maximal re- 
sults. Of greater concern was the possibility 
that rheumatic valvulitis might be due to in- 
vasion of the valvular endocardium by the 
group A Streptococcus. Evidence supporting 
this suggestion is available from three differ- 
ent laboratories in England.** Group A or- 
ganisms were isolated from valvular tissue ex- 
hibiting pathologic changes, whereas valves 
which appeared normal did not show strepto- 
cocci on culture. These studies were performed 
on patients dying during an acute attack of 
rheumatic fever. If these postmortem observa- 
tions are valid, then rheumatic valvular heart 
disease might be considered a form of bac- 
terial endocarditis and should be so treated. 
Thus it was decided to administer large doses 
of penicillin for three weeks, followed by 
smaller amounts for an additional three weeks, 
in order to test the effectiveness of antibac- 
terial therapy of acute rheumatic fever. 
Although the studies testing the effect of 
large doses of penicillin in the treatment of 
rheumatic fever still are in progress, prelimi- 
nary results have important implications." 
Penicillin therapy did not alter the course of 
the constitutional symptoms, arthritis or other 
acute-phase phenomena. In contrast, the inci- 
dence of valvular heart disease was decreased 
significantly as compared with a control group 
not receiving penicillin. These results would 
indicate that the living group A Streptococcus 
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does continue to contribute to the produc ion 
of valvulitis, although they do not indi. ate 
where the organism is located, i.e., in the »ro- 
pharynx or heart valves. In addition the re- 
sults suggest that the pathogenesis of the val- 
vular lesions and of the joint disease ma\ be 
different. This suggestion receives some - up. 
port from the long-standing clinical obse. va- 
tion that aspirin and other drugs readily ind 
dramatically control the clinical manife-sta- 
tions of acute rheumatic fever but fail to in- 
fluence valvulitis to a significant extent. 

Another approach to the therapy and ¢on- 
trol of rheumatic valvulitis was based on the 
anti-inflammatory effects of the adrenocortical 
hormones. The concept that rheumatic fever 
and rheumatic valvulitis represent a hyper- 
sensitivity reaction led to the employment of 
these drugs because of their interference with 
such reactions. The rapid control of acute- 
phase symptoms attained with these substances 
has led to enthusiasm for their use which has 
not been entirely warranted by the available 
evidence. 

The difficulty in evaluating the effects of 
hormonal treatment on rheumatic valvulitis is 
a result of several factors. First, there is some 
information which suggests that the disease 
has become milder in the past 20 years.'':'* 
Accordingly, it is difficult to compare patients 
treated with hormones with others observed a 
decade or so ago. Also, in recent years pro- 
phylaxis against streptococcal infections has 
reduced the rate of recurrences and accord- 
ingly of progressive valvular damage, further 
decreasing the reliability of any comparison 
between present and past experiences. Finally. 
most of the reported investigations have not 
established similar antibiotic regimens in the 
groups being compared. 

The British-American Cooperative Study,"* 
which employed simultaneous controls receiv- 
ing identical treatment except for the drugs 
in question, failed to demonstrate obvious 
differences in the effects of ACTH, cortisone 
and aspirin on rheumatic valvulitis. Part of 
this study dealing with adults has not been 
reported in detail, but a preliminary report 
suggests that administration of cortisone very 
early in the course of the acute rheumatic epi- 
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sode (less than two weeks after the first 
symptom) may result in a decreased incidence 
of rheumatic heart disease.'* It would appear 
reasonable to use the hormones if treatment 
can be instituted soon after the appearance of 
the first rheumatic symptom, but the solution 
to the question of the final utility of these 
drugs must await further information. 

The accumulated data indicate that the 
Streptococcus not only initiates the rheumatic 
attack but also continues to participate in the 
evolution of rheumatic valvulitis and may con- 
tinue to do so for months or years thereafter. 
Although the exact mechanisms involved are 
unknown, the approach to rheumatic valvular 
heart disease as an infection has resulted in 
significant advances, and there is reason to 
believe that there will be further progress. 
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Angiocardiography is a complex procedure which requires a team of specia! sts 
for efficiency and best results. Angiocardiography should be used only to ;)o- 
vide highly significant information or when diagnosis cannot be made by ot/ er 
means. The authors describe the four currently used methods of angiocardio; :a- 
phy and discuss its clinical applications. They also point out that angioca; li- 
ography gives an exact preoperative diagnosis, which makes it possible to de ‘or. 
mine whether hypothermia or extracorporeal circulation should be used. 


Angiocardiography in Diagnosing 
Congenital Malformations of the 
Heart and the Great Vessels 


WENDELL G. SCOTT AND BERNARD S. LOITMAN 


St. Louis 


Anciocarpiocrapny provides an ingenious 
and valuable means to determine the presence 
and localization of certain cardiovascular le- 
sions, especially the congenital malformations 
that occur in infants and children. Four prin- 
cipal methods are currently employed: (1) 
rapid intravenous angiocardiography, (2) se- 
lective angiocardiography, (3) direct trans- 
thoracic cardiac ventriculography, and (4) 
retrograde aortography. These procedures 
often provide the surgeon and cardiologist 
with essential information in management and 
preoperative evaluation. 

The angiocardiographic examination in- 
volves a risk to the patient and should not be 
done routinely or indiscriminately. It should 
be done when the information to be obtained 
may prove highly significant or when diagnosis 
cannot be made by other clinical or laboratory 
means, including a careful history, physical 
examination, electrocardiography, laboratory 
tests, cardiopulmonary function studies and 
conventional radiologic examinations. 

Angiocardiography is a supplemental ex- 
amination. Frequently, cardiac catheterization 
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studies will give sufficient information, and 
when an experienced team is available for this 
work it should be done first. If the diagnosis 
can be established in this manner, angiocardi- 
ography is not necessary. If an experienced 
group and laboratory are not available but the 
radiologic department is prepared to carry out 
angiography, then it can be done without prior 
catheterization studies. Catheterization deter- 
minations are not infallible, for high pressures 
in the right ventricle can influence the hemo- 
dynamic conditions in the heart to such a de- 
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gree that the pressure recordings and blood 
analysis in the different chambers obscure the 
diagnosis. Likewise the same hemodynamic 
picture may occur with some defects that can 
be distinguished only by angiography. How- 
ever, it is inadvisable to make angiocardio- 
graphic examinations unless facilities and 
medical personnel are available to carry out 
the indicated surgical treatment. If this is not 
the case, it is better to refer the patient to a 
group prepared to do both. As more knowl- 
edge and experience accumulate about con- 
genital malformations of the heart, it is be- 
coming easier to diagnose many of them by 
conventional methods. 

Angiocardiography is not a necessary part 
of the examination of every patient with con- 
genital heart disease. It is a complex proce- 
dure which for efficiency and best results re- 
quires a team of specialists. The technic of its 
performance and the interpretation of the an- 
giocardiograms draw on knowledge in the 
fields of cardiology, thoracic surgery, anes- 
thesiology, physiology, physics and radiology. 
Specialists in each of these bring their unique 
training and experience to bear on the prob- 
lems of diagnosis and treatment. The team ap- 
proach has been the successful formula in the 
conduct of this procedure. 


Surgery 


In determining the operability of a congeni- 
tal malformation, the cardiologist and thoracic 
surgeon are concerned about location and ex- 
tent of septal defects or stenotic lesions, pres- 
ence and size of shunts, degree of aortic over- 
riding, size and appearance of aneurysms, 
presence and nature of associated anomalies, 
and relation of neighboring cardiac and pul- 
monary vascular structures. The angiocardio- 
graphic examination provides information of 
this sort. 

An exact preoperative diagnosis is highly 
desirable because, even with extracorporeal 
circulation, exploratory opening of the heart 
is inadvisable. Further, even at operation cer- 
tain anomalies are difficult to recognize. Usu- 
ally these can be demonstrated by the angio- 
graphic examination. In addition, the decision 
whether to employ hypothermia or extracor- 
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poreal circulation must depend on the pre- 
operative diagnosis. 

Unfortunately, most patients have multiple 
malformations and these require angiographic 
studies for their elucidation. Similarly, an un- 
complicated left-to-right shunt can be deter- 
mined with a catheter but the location and 
size of the defect can be demonstrated only by 
angiocardiography. This procedure also is 
helpful in differentiating atrial defects of the 
ostium primum and ostium secundum types, 
a factor of importance to the surgeon in deter- 
mining the operability of the lesion. 

The earliest procedure for correction of a 
congenital abnormality was performed by 
Gross and Hubbard in 1939 in the repair of a 
patent ductus arteriosus. In 1945 Crafoord in 
Sweden and Gross in this country were the 
first to operate successfully on coarctation of 
the aorta with excision of the stenotic segment 
followed by end to end anastomosis. Blalock 
and Taussig, and Potts and Brock, beginning 
in 1944, worked out the corrective procedures 
for the pulmonary stenoses. Success in these 
conditions stimulated interest in cardiovascu- 
lar surgery, which can now successfully deal 
with interatrial defects, valvular lesions, coarc- 
tation of the aorta, arterial grafts, and repair 
of aneurysms. 

The malformations of the heart that are of 
particular interest to us are those amenable 
to surgical repair. These include tetralogy of 
Fallot, pulmonary stenosis, transposition of 
the great vessels, interauricular and interven- 
tricular septal defects, aortic stenosis, patent 
ductus arteriosus, coarctation of the aorta, 
anomalies of the aortic arch, anomalous pul- 
monary venous return, and arteriovenous pul- 
monary fistula. Acquired valvular defects also 
have been attacked, with conspicuous success 
in rheumatic mitral stenosis and in aortic ste- 
nosis and insufficiency, complications which 
may be superimposed on congenital malfor- 
mations. Other cardiac conditions now amena- 
ble to surgical measures include primary tu- 
mors of the heart and aneurysms. 

These great achievements were made possi- 
ble by the dramatic advances in surgery, im- 
provements in anesthesia, elaboration of new 
transfusion technics, discovery of antibiotics, 
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and refinements in angiocardiographic tech- 
nics. Development of new equipment and tech- 
nics such as mechanical pump-oxygenators, 
heart-lung machines, cross-circulation technics 
using a healthy adult for an oxygenator, and 
hypothermia technics which reduce cardiac 
output and oxygen consumption has led to 
open-heart surgery or direct-vision surgery 
without myocardial contractions and with a 
relatively bloodless field and satisfactory ex- 
posure of intracardiac defects. 


Technic of Angiocardiography 


The technic for angiocardiography has been 
standardized into four methods: 

1. After rapid intravenous injection of 
radiopaque material into a cubital vein, fast 
serial radiographic exposures of the heart are 
made as the opaque material is circulated 
through the cardiopulmonary system. This 
method has been in use the longest and is 
probably the easiest, but the contrast medium 
is more dilute on reaching the heart. 

2. Selective angiocardiography is now used 
most frequently and is to be preferred. The 
opaque chemical is injected through a cathe- 
ter which has been fed through a cubital or 
femoral vein into a particular chamber of the 
heart. This method avoids the obscuring of 
structures by overlying opacified chambers 
and is therefore more precise to investigate a 
specific structure. However, it entails a slight- 
ly greater risk and is a little more time-con- 
suming since it usually involves both cardiac 
catheterization and the injection of contrast 
material. 

3. Direct transthoracic needle puncture of 
the left or right ventricle has been success- 
fully performed in this country by Lehman 
and associates. The contrast material is in- 
jected directly into the ventricle and serial 
films are exposed. It has been especially use- 
ful in demonstrating the mitral valve and the 
degree of valvular insufficiency. It also has 
been of value in assessing aortic lesions. Direct 
right ventricular opacification has been help- 
ful in evaluating tricuspid insufficiency. This 
procedure is more hazardous and at present 
must remain in the hands of well-qualified 
investigators. 
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4. Retrograde aortography is attain ng 
more prominence for the study of aortic va yy. 
lar disease, visualization of the coronary ar- 
teries and the branches of the aorta, and d. m- 
onstration of abnormal communications \ ith 
pulmonary circulation. A catheter is inse ‘ed 
into a radial, carotid or femoral artery | nd 
pushed into the desired position in the asc: id- 
ing aorta. The contrast material is then in- 
jected and serial films are exposed. 

Positioning of the patient and selectio: of 
views depend largely on the information (e- 
sired. Frontal views are useful for demonst: at- 
ing the pulmonary vessels, hilar-mediasti nal 
structures and any intra-atrial defects. Left «n- 
terior oblique views are useful in delineating 
the aorta and ventricles and demonstrating 
the majority of congenital anomalies. Lateral 
as well as right anterior oblique views show 
the right ventricle, the pulmonary conus and 
the main pulmonary arteries. In all examina- 
tions films should be made in two planes at 
right angles to each other. 

Protection of both patient and physician 
from radiation exposure must be provided by 
suitable barriers and lead-rubber clothing and 
accessories. One must always weigh this prob- 
lem against the diagnostic or therapeutic use- 
fulness of the examination. The equipment 
must be measured for output in roentgens and 
employed with roentgen beams of high qual- 
ity which are accurately collimated. 


Equipment 


Angiocardiography has been made practical 
with modern precision equipment. Three gen- 
eral types are currently in use: (1) rapid- 
sequence cassette changers, (2) high-speed 
roll-film cassettes, (3) cinephotofluorographic 
systems with image intensification. Each of 
these types has been adapted for rapid serial 
exposure in simultaneous biplane views. These 
features are highly desirable, if not essential. 
because rapid serial exposures of at least two 
per second and preferably 6, 12 or more ex- 
posures per second are necessary for record- 
ing the flow of contrast material through the 
heart during the changes in the cardiac cycle. 
and simultaneous biplane recording eliminates 
the hazard attending the multiple injections 
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olnerwise required to obtain views at right 
angles. 

Irrespective of the type of equipment used, 
the roentgen exposure time should be very 
short (1/60 to 1/1000 second) to stop motion 
and to produce films with sharp detail. The 
choice of equipment depends on the radiolo- 
gist’s preference, the equipment in the depart- 
ment, available space, and the amount of ex- 
pendable funds. Among the more advanced 
units are the Schonander Film Changer, uti- 
lizing 20 films 10 by 12 in. with maximum ex- 
posure of six per second, and the Gidlund- 
Elema roll-film apparatus, which is capable of 
taking 20 or more 12 by 12 in. frames at ex- 
posure rates of 8 to 10 per second. More re- 
cently the cinephotofluorographic equipment 
has been introduced, employing image-ampli- 
fication systems with serial exposure rates at 
60 to 120 per second. With the new fast films 
and screens the equipment can be operated 
within safe radiation exposure limits. Devel- 
opment of the Spectroscope for viewing the 
motion pictures by controlling the individual 
frames has made this method practical. 

Manual injection often is unreliable, jerky 
and slow and can expose the physician to con- 
siderable radiation. Automatic injectors with 
remote control of injection speed and pres- 
sure are available and are recommended, 
such as the Gidlund high-pressure syringe. All 
injections should be made within 1.0 or 1.5 
seconds. Time and sequencing indicators must 
be recorded on serial films to avoid confusion. 
IHF catheters with a closed end and side holes 
are universally employed. 


Contrast Media 


The ideal contrast medium for angiocardi- 
ography would be an inert physiologic sub- 
stance that could be injected rapidly into the 
circulation without being toxic to the patient. 
Since the iodine molecule is toxic per se, it 
must be bound tightly in a chemical aromatic 
ring rather than in an easily broken aliphatic 
chain. It should be sufficiently radiopaque in 
the concentration employed to delineate clear- 
ly the intracardiac circulation when diluted by 
the blood. HypAQuE® 70 per cent and 90 per 
cent and M1oKON® 70 per cent nearly fulfill 
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these requirements and are widely used. Both 
are closely related in chemical structure. They 
are both hypertonic in the concentrations listed 
and are irritating to the endothelium of the 
blood vessels, but less so than other contrast 
chemicals. The usual adult dose is between 40 
and 50 cc. of the 70 per cent concentration. 
For children the dose is between 1.0 and 1.5 
cc. per kilogram of body weight. 

These contrast agents frequently produce 
unpleasant side reactions, which usually are 
minor and of brief duration, such as flushing, 
a metallic taste, weakness, dizziness, headache, 
urticaria, sneezing, coughing, arm pain, rhini- 
tis, nausea, retching and, rarely, vomiting. 
More serious reactions include angioneurotic 
edema, hypotension, shock, pulmonary edema, 
syncope, convulsions and even cardiac stand- 
still. Fatalities have occurred both immedi- 
ately and at some time after the injections. 
The nature of these severe toxic reactions and 
the mechanism of death are not entirely un- 
derstood. It is significant that the highest mor- 
tality occurs among those patients with con- 
genital cardiac defects and especially those 
with cyanosis who are already in a precarious 
oxygen balance. 

Pretesting by ocular, oral, intradermal, 
patch and intravenous methods has been tried 
in an effort to identify the reactor-patient and 
prevent fatalities, but unsuccessfully. Nega- 
tive sensitivity tests were recorded in most of 
the cases in which death occurred immediate- 
ly after the injection. The pretesting method 
suggested by the manufacturer of the contrast 
agent should be followed for medicolegal pur- 
poses. The chief reliance must rest on a clini- 
cal history of an allergic background, appraisal 
of the patient’s general physical condition, and 
constant surveillance during and following the 
examination. 


Clinical Applications 

In the clinical application of angiocardi- 
ography it is well to keep in mind the distinc- 
tion between the cyanotic and acyanotic groups 
of malformations. Acyanosis, for example, 
would eliminate the possibility of a left-to- 
right shunt and so exclude many anomalies. 
Also the distinction between accentuated and 
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diminished pulmonary vascularity is worth 
making. Increased pulmonary vascularity is 
found in left-to-right shunts, as in patent duc- 
tus arteriosus and interatrial and interventricu- 
lar defects. Decreased pulmonary vascularity 
is found in pulmonic stenosis. One must also 
remember that certain physiologic changes 
may alter oxygenative capacity to produce de- 
tectable cyanosis in otherwise acyanotic con- 
ditions. This occasionally occurs in pulmonic 
stenosis, patent ductus arteriosus, interatrial 
septal defect, and Eisenmenger’s complex. 
Cardiac malformations—Tetralogy of Fallot 
—This is a complex anomaly with defective 
formation of the ventricular septum and adja- 
cent great vessels. The four essential features 
are overriding of the aorta, pulmonic stenosis, 
ventricular septal defect, and right ventricular 
enlargement. The pulmonary stenosis is best 
demonstrated by selective angiocardiography 
and usually is of the infundibular type. The 
ventricular defect may be seen with the pas- 
sage of contrast medium across the septum 
from the right ventricle to the aorta and by 
the simultaneous opacification and filling of 
the aorta and pulmonary artery (figure.1). 
Eisenmenger’s complex—This anomaly oc- 
curs less frequently than the tetralogy and has 
the following features in common: overriding 
aorta, ventricular septal defect, and enlarged 
right ventricle. Pulmonary hypertension also 
is an associated feature, but without pulmo- 
nary stenosis. The pulmonary artery is either 
normal in size or enlarged, which differenti- 
ates it from a tetralogy on the angiograms. 
Although Eisenmenger’s complex is an inop- 
erable lesion at present, angiographic studies 
help to distinguish it from operable malforma- 
tions such as overriding aorta, ventricular sep- 
tal defect, and patent ductus arteriosus. 
Pulmonary stenosis—Pulmonary stenosis 
may occur singly as “pure” pulmonic stenosis 
or in combination with other anomalies, for 
example, tetralogy of Fallot. It may be valvu- 
lar or infundibular in type. In valvular steno- 
sis, the more common type, the pulmonary 
cusps are fused. Infundibular stenosis usually 
is associated with other defects involving the 
ventricular septum such as tetralogy of Fallot 
and transposition of the great vessels. By se- 
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FicuRE 1. Tetralogy of Fallot. Intravenous angiocardi- 
ography demonstrates the infundibular pulmonary ste- 
nosis, the simultaneous visualization of the aorta and 
pulmonary vessels due to overriding of the aorta, and 
an interventricular septal defect. The patient is a five 
year old white girl. A diagnosis of congenital heart dis- 
ease was made when she was six weeks of age. She is 
moderately cyanotic and has clubbing of the fingers and 
toes. She tires easily on exertion and has to squat be- 
cause of dyspnea. Electrocardiogram indicates right ven- 
tricular hypertrophy. 


lective angiocardiography the valve leaflets 
and the degree of pulmonic stenosis are easily 
demonstrated. The stenotic valve appears as a 
thin radiolucent shadow with a narrow central 
“jet” of contrast medium streaming into the 
poststenotic dilatation of the pulmonary ar- 
tery. The pulmonary vascular tree is greatly 
diminished in both valvular and infundibular 
types of stenosis (figure 2). 

Complete transposition of the great vessels 
—Due to maldevelopment, the aorta arises 
from the right ventricle and the pulmonary 
artery from the left ventricle. Complete sepa- 
ration of the lesser and greater circulations is 
incompatible with life without compensatory 
shunts and collateral circulation, such as per- 
sistence of the foramen ovale, interventricular 
septal defect, or patent ductus arteriosus. Dur- 
ing angiocardiography the aorta fills first with 
the contrast medium and it ascends far an- 
teriorly and substernally. The pulmonary ar- 
tery and vessels fill appreciably later and with 
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an elevated pressure in the right atrium. 


diluted contrast medium. This disorder may 
be difficult to distinguish from an extreme 
dextroposition of the aorta with severe pul- 
monary stenosis. Fortunately this possibility 
occurs rarely. 

Interatrial septal defects—An interatrial de- 
fect may occur alone or in combination with 
other anomalies and serve in a compensatory 
function. It must be distinguished from a high 
interventricular septal defect, patent ductus 
arteriosus, and anomalous venous return. Se- 
lective angiocardiography is the method of 
choice for demonstrating this defect. Findings 
include (1) demonstration of the defect itself; 
haziness along the edge of the right atrium on 
initial filling is caused by mixing of left atrial 
blood entering through the defect. The con- 
trast material may be followed into the left 
atrium flowing from right to left, or filling 
defects may be produced in the opacified right 
atrium with blood flowing from left to right; 
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ricurRE 2. Pure pulmonary stenosis. Intravenous angiocardiography reveals the pulmonary valve. In the film on the left 
the typical “jet” of contrast material can be seen passing through the stenotic opening in the fused valve leaflets. 
Note the marked poststenotic dilatation of the pulmonary conus. The patient is a 19 year old woman with slight cya- 
nosis of nail beds and lips. A loud systolic thrill and murmur are in the pulmonic area. For one year she has had 
marked dyspnea on exertion. Electrocardiogram indicates right ventricular enlargement. Catheterization studies show 





(2) reopacification of the right atrium after 
opacification of the left atrium due to recircu- 
lation; (3) poorly opacified left heart due to 
dilution of the contrast medium; and (4) en- 
largement of the right heart and pulmonary 
vessels. 

Interventricular septal defects—These de- 
fects vary from the relatively benign isolated 
small opening in the interventricular septum 
(less than 1 cm.) to the large defects high in 
the membranous septum and those associated 
with anomalies such astEisenmenger’s com- 
plex, aortic or tricuspid incompetence, and 
aortic stenosis. Angiocardiograms show the re- 
opacification of the right ventricle but not the 
right atrium. Direction of shunt may be right 
to left or left to right with high ventricular 
defects. Again selective angiocardiography is 
the preferred method, although direct ventricu- 
lar puncture and injection into the left ven- 
tricle should be very effective (figure 2). 


Aortic stenosis—This lesion usually is due 
to a healed rheumatic valvulitis with thicken- 
ing and rigidity of the valve cusps and fusion 
of the commissures. Cases of congenital aortic 
stenosis are relatively rare. Aortic stenosis may 
be either valvular or subvalvular in type. The 
angiocardiogram outlines the thickened dome- 
shaped stenotic valve cusps and the postste- 
notic dilatation of the ascending aorta. 

Anomalies of the aorta and pulmonary ves- 
sels—Patent ductus arteriosus-—The ductus 
arteriosus is a normal structure during fetal 
life. It carries blood from the pulmonary ar- 
tery to the aorta and systemic circulation. 
When the lungs begin to function after birth 
the ductus normally begins to close, thus be- 
coming the adult ligamentum arteriosum. In 
some persons for an unknown reason the duc- 





FIGURE 3. Patertt ductus arteriosus. Retrograde aortogra- 
phy by injection of contrast material through a cannula 
in the common carotid artery demonstrates the patent 
ductus transmitting the opaque material to the pulmo- 
nary artery. Note also the branches of the coronary ar- 
teries. A heart murmur was detected in this case when 
the patient, a seven year old white girl, was five years 
of age. She is not cyanotic but tires easily and is some- 
what underdeveloped. She had bacterial endocarditis ene 
year ago. 
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tus persists, shunting blood from the ac rta 
into the pulmonary artery. Angiocardiogra) |ry 
rarely demonstrates the patent ductus. The | ol- 
lowing indirect signs point to its presen e: 
dilatation of the main pulmonary artery «nd 
its branches; elevation of the pulmonary art ry 
by the traction of the ductus; dilution of ‘he 
opacified blood in the pulmonary artery by ‘he 
nonopacified blood entering it; reopacificat: on 
of the pulmonary arteries at the time of aortic 
opacification with prolonged (persistent) re- 
circulation in the pulmonary vessels. Retro- 
grade aortography is a better and more certain 
means of showing the communication between 
the aorta and the pulmonary artery (figures 
3 and 4). 

Coarctation of the aorta—In this malfor- 
mation a segment of the aorta, usually at a 
point beyond the left subclavian artery, is con- 
stricted. Retrograde aortography provides 
more satisfactory visualization of the coarcta- 
tion than does angiocardiography. The best 





FIGURE 4. Patent ductus arteriosus. In most instances 
the patent ductus cannot be visualized even on retro- 
grade aortography. However, the connection between the 
aorta and the pulmonary artery can be conclusively es- 
tablished when the opaque material flows from the aorta 
into the pulmonary vessels, as in this case. 
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riguRE 5. Coarctation of the aorta. This condition can be dem- 
mstrated by intravenous or selective angiocardiography but 
better by retrograde aortography. In this patient the coarcta 
tion is well illustrated, as is the anomaly of the left subclavian 
artery which is also quite stenotic. Visualization of the aortic 
arch and its main branches is helpful in showing anomalies of 
these structures simultaneously with the coarctation. Angio- 
cardiography accurately portrays the degree and the position 
of obstruction and relationship to neighboring structures, as 
well as the extent of the collateral circulation. Note the left 
coronary artery and its main divisions. The patient is an eight 
year old white girl who has been chronically ill for two years. 
Blood pressure in the right arm was 170/90, and in the left arm 
100/80. It was unobtainable in the lower extremities. 





FIGURE 6. Almost complete occlusion of the descending thoracic aorta just proximal to the renal arteries. This 16 year 
old boy had had headaches and dizziness for many years, and the presence of coarctation of the aorta was suspected. 
At the age of 12 the blood pressure in his arms was 285/140, and it was never below 140/100. At the time he entered 
the hospital the blood pressure was unobtainable in the lower extremities. The angiogram demonstrates a normal con- 
figuration of the aorta and no coarctation. The obstruction in the aorta was just proximal to the renal arteries. Pneu- 
monia developed and the patient did not survive. The pathologic specimen is shown on the right. 
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FIGURE 7. Double aortic arch producing a vascular “ring.” The 
two branches of the aortic arch encircle the trachea and esopha- 
gus. They are clearly seen in this intravenous angiocardiogram 
made with the patient in the left anterior oblique position. 
This eight year old white girl has been hospitalized 16 times 
in the last three years with bronchial pneumonia, largely the 
result of compression on the trachea. She is slightly cyanotic 


and dyspneic on moderate exercise. 


view of the aortic arch and the site of coarcta- 
tion is the left anterior oblique projection. The 
coarctations vary in diameter, in length and in 
anomalies of the innominate and subclavian 
arteries. Demonstration of these factors aids in 
preoperative planning. Accessory signs of co- 
arctation include enlargement of left ventricle, 
dilatation of the proximal aorta and aortic 
sinuses, dilatation of proximal branches of the 
aorta (innominate artery, left common carotid 
and left subclavian and collateral vessels) , tor- 
tuosity of the internal mammary and inter- 
costal arteries, and poststenotic dilatation of 
the aorta. This malformation frequently is 


FIcURE 8. Arteriovenous malformations of the pulmonary vessels. These are best demonstrated by intravenous angio- 
cardiography. They can be suspected or even diagnosed on the plain film on the left, but their extent, size and com- 
plexity could not be guessed from the conventional chest film. Most of these malformations are bilateral, as is shown 


in this case. 
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issociated with aortic valvular stenosis and 
iortography is helpful in recognizing it (fig- 
ures 5 and 6). 

Anomalies of the aortic arch—A double 
aortic arch or other vascular rings by aberrant 
subclavian, common carotid and innominate 
arteries do not disturb circulatory dynamics 
but usually give rise to symptoms referable to 
pressure on the trachea and esophagus, that 
is, dysphagia, dyspnea and wheezing. Usually, 
fluoroscopic and radiographic examinations of 
the esophagus with barium or of the trachea 
with LIPIODOL® will identify the nature of the 
anomaly. When these methods are unsuccess- 
ful, retrograde aortography or even selective 
angiography will demonstrate the malforma- 
tion (figure 7). 

Anomalous pulmonary venous return—Ab- 
normal venous pathways and drainage have 
been diagnosed by angiocardiography and in- 
clude persistent left superior vena cava, drain- 
age of right pulmonary vein into inferior vena 
cava, total venous drainage into superior vena 
cava, venous drainage into left innominate 
vein, and almost any combination of these. 
Fortunately the angiographic picture for all 
these situations is sufficiently similar so that 
the anomaly is easily recognized. 

Aneurysms—Angiocardiography is a useful 
guide in exploring the unknown and often 
asymptomatic shadows in the mediastinum. By 
opacifying the great vessels, the determination 
can be made directly whether a mediastinal 
lesion is vascular or nonvascular. The loca- 
tion, extent and etiologic basis of aneurysms 
of the great vessels usually can be obtained 
from angiocardiograms, and one can deter- 
mine whether they are congenital, syphilitic, 
arteriosclerotic or traumatic. Angiocardio- 
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graphic exploration is helpful but not infalli- 
ble in distinguishing between aneurysms and 
mediastinal tumors, as allowance must be 
made for clotted blood partially or completely 
filling the aneurysm. 

Arteriovenous. fistula—Arteriovenous fistu- 
las are congenital hemangiomatous or arterio- 
venous malformations of the pulmonary ves- 
sels and are closely related to the familial 
telangiectasia described by Rendu, Osler and 
Weber. The diagnosis usually can be made 
from conventional chest films which frequent- 
ly show the fistula and its communicating af- 
ferent and efferent branches. Angiocardiogra- 
phy confirms the diagnosis and may disclose 
multiple unsuspected fistulas. It is useful in 
preoperative planning (figure 8). 


Conclusion 


Angiocardiography has come of age. It is 
an established and valuable procedure in the 
hands of a competent team in the diagnosis of 
congenital malformations of the heart and 
great vessels. A resurgence in its use has come 
about through a perfection of the technics for 
selective angiocardiography and retrograde 
aortography together with a marked mechani- 
cal improvement in high-speed biplane serial 
radiographic equipment and the development 
of safer contrast media. Angiocardiographic 
examinations, by establishing preoperative 
diagnoses, have made it possible to determine 
whether hypothermia or extracorporeal circu- 
lation will be more suitable for a particular 
case. Further advances in cine-angiography 
with image-intensifying equipment and _ the 
better viewing afforded by the Spectroscope 
offer even greater possibilities for more effec- 
tive use of this procedure. 





Continued advances in the treatment of heart disease have increased the impo 
tance of exact diagnosis of abnormal heart sounds. If auscultation of the heart 
carried out under optimal external conditions, the physician should be able 

distinguish between normal sounds and those of pathologic significance. T/ 
authors discuss the identification of additional heart sounds and emphasize 1/ 
importance of the physician’s being able to interpret these sounds. 


Clinical Significance of 
Abnormal Heart Sounds 


JAMES V. WARREN* AND ARNOLD M. WEISSLER? 


University of Texas School of Medicine, Galveston, and Duke University 
School of Medicine, Durham, North Carolina 


Tue warning to “stop, look and listen” may 
be disappearing on the American highway, but 
it is good advice for the physician about to 
examine a patient’s heart. Stop to make sure 
conditions are optimal for the best reception 
of the heart sounds, look carefully for any 
pulsations about the precordial area and verify 
this by palpation, and listen intently for both 
classic heart sounds and less well-recognized 
ones. Auscultation of the heart always has 
been important in physical diagnosis. The con- 
tinued development of more active and spe- 
cific means to treat heart disease makes more 
exact diagnosis even more important. 


Physical Factors in Auscultation 


Satisfactory auscultation cannot be carried 
out if either the physician or the patient is un- 
comfortable or not relaxed. The application of 
an ice-cold stethoscope to the patient’s chest 
*Professor of Medicine and Chairman, Department of Internal Medi- 
cine, University of Texas School of Medicine, Galveston, Texas. 


tinstructor in Medicine and Chief Resident, Department of Medicine, 
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and the gymnastics sometimes required to ap- 
ply the stethoscope are common experiences. 
The level of noise in the examining room also 
is of considerable importance. Examining a 
patient in a noisy hospital ward or examining 
room is not as rewarding as it is in a quiet 
room with little noise interference. A faint 
diastolic murmur can readily be lost in the 
exhaust of a passing automobile. 

The sounds produced by the heart are, in 
general, in the low-frequency spectrum of 
audible sounds. Indeed some are so low-pitched 
(low frequency) that they can be felt better 
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han heard. Only rarely are the noises pro- 
luced by the heart in the range above 1000 
cps. This means they are in a range of sound 
where the human ear is relatively insensitive. 
To be audible, a low-pitched gallop sound 
must be physically many times more intense 
than a higher-pitched aortic diastolic murmur. 
Even the latter is not in the optimal area of 
human hearing. Because of these marginal 
characteristics of heart sounds it is of para- 
mount importance to do everything possible 
to improve audibility. 

The stethoscope is far from an ideal instru- 
ment of acoustics, yet it has remained in use in 
this era of electronic amplification. One should 
be careful that the earpieces fit properly, that 
the tubing is of the proper type and not too 
long, and that the airway is free from leaks. 
Cardiologists find that the availability of two 
types of chest piece is advisable. The open-end 
bell type serves for hearing sounds of very low 
frequency, while the diaphragm type is better 
for higher-pitched murmurs and filters out the 
disconcerting effect of low-frequency sounds. 
In using the open-end bell one must be care- 
ful not to apply it so tightly to the chest wall 
that the skin acts as a diaphragm and blocks 
the low-frequency vibrations. However, this 
blocking action can be useful when one is lis- 
tening for an elusive low-frequency sound; by 
alternately increasing and decreasing the pres- 
sure of the stethoscope against the chest wall 
one can often bring the sound into and out of 
audibility and render its recognition more 
secure. 


Identifying What One Hears 


When one listens to the heart carefully. 
many new sounds become audible and one 
faces a problem of identification. Under nor- 
mal circumstances the first and second heart 
sounds usually can be identified by their indi- 
vidual characteristics, but in pathologic situa- 
tions or in the presence of an abnormal sound 
the examiner may be misled. He should verify 
his impression by simultaneously palpating a 
peripheral artery or the apical impulse. Mov- 
ing the stethoscope over the precordium from 
the base to the apex by short steps—‘inch- 
ing,” as some authors call it—may give addi- 
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tional information regarding the timing of an 
abnormal sound or a murmur. Slowing the 
heart rate by applying pressure over the ca- 
rotid sinus is another helpful maneuver in tim- 
ing the heart sounds. 

In some situations identification of the tim- 
ing and nature of specific audible sounds is 
most difficult, and then phonocardiography, 
with photographic recording of the sound, 
gives valuable information. At times these rec- 
ords demonstrate vibrations which have not 
been heard, but generally the ear is sensitive 
enough so that such electronic devices are not 
used merely to make a faint sound audible. 
They are primarily useful to record and sub- 
sequently to identify the timing and relative 
position of extra sounds and murmurs in the 
cardiac cycle. Such recordings usually are 
useless without some simultaneously recorded 
landmarks. The electrocardiogram probably is 
used most frequently for this purpose but is 
less precise than a tracing of an arterial or a 
venous pulse. By these means one can identify 
the intensity and frequency of the sounds and, 
of most importance, their timing in the cardiac 
cycle. We should emphasize, however, that in 
most instances one can obtain adequate infor- 
mation at the bedside without such elaborate 
recording technics. 


The Normal Heart Sounds 


The normal first and second heart sounds 
are so well known that we need not describe 
them. Frequently in young adults and children 
a physiologic early diastolic or so-called third 
heart sound can be heard. This sound usually 
is faint but at times may be quite intense, espe- 
cially when enhanced by exercise or anxiety. 
It is frequently audible in the presence of 
hyperthyroidism or anemia, in which there is 
a hyperkinetic circulation, and on these occa- 
sions can be misinterpreted as its pathologic 
counterpart, the protodiastolic or ventricular 
gallop sound, or even as a short murmur. Less 
frequently one can hear a late diastolic (pre- 
systolic) sound in normal persons. This is by 
tradition referred to as the fourth heart sound 
and is temporally related to atrial contraction. 
It, too, has a pathologic counterpart, namely, 
the atrial gallop sound. 


Feeble First Heart Sound 


It is almost traditional for many physicians 
to state that the heart sounds are of “good 
quality.” In some persons, especially those with 
large emphysematous chests or very thick chest 
walls, all heart sounds may be distant because 
of the physical separation of heart and stetho- 
scope. Under these circumstances a faint first 
heart sound is not of diagnostic significance. 
In other situations it may be of considerable 
diagnostic significance. Limiting discussion to 
instances in which an apical impulse can be 
clearly felt yet the first heart sound is still 
weak, two important situations stand out. (1) 
In the presence of an abnormally long atrio- 
ventricular conduction time (with a long PR 
interval) the first sound usually is feeble, and 
it may be the first indication of a conduction 
defect. This is at times useful in following the 
course of active rheumatic fever. (2) In the 
presence of coronary artery disease, particu- 
larly with multiple or recent myocardial in- 
farctions, one occasionally finds a feeble first 
heart sound in the absence of a conduction de- 
fect but with a readily palpable apical im- 
pulse. This may be interpreted as indicating 
myocardial disease and is therefore a useful 
pathologic sign. 


A Sharp and Intense First 
Heart Sound 


Following exercise, under emotional stress. 
and in the presence of hyperkinetic circulatory 





states such as hyperthyroidism, the first hea 
sound may be loud, sharp and snapping. T! 
unexpected finding of this type of sound in 
relatively quiet person should be the notice {i 
a particularly careful examination with th: 
diagnosis of mitral stenosis in mind. On 
should look not only for the classic murmu 
of mitral stenosis but also for the opening sna) 
of the mitral valve. 


Pathologic Splitting of the 
Heart Sounds 


Slight splitting of the heart sounds may bh: 
audible from time to time in normal persons. 
particularly with respiratory maneuvers. In 
certain pathologic states the splitting may b: 
much more pronounced and generally is not 
as subject to respiratory variation. Ventricular 
asynchronism associated with right bundle- 
branch block and atrial septal defect are the 
most frequent causes of this type of floridly 
split second heart sound (figure 1). Even 
under these circumstances the two components 
are much alike, and only rarely is there any 
difficulty in distinguishing such a split sound 
from the presence of a gallop sound during 
early diastole. Attention recently has been di- 
rected to the phenomenon of paradoxical split- 
ting of the second heart sound. While splitting 
of the second heart sound widens on inspira- 
tion in most of the physiologic and pathologic 
states, in a majority of patients with left bun- 
dle-branch block the splitting paradoxically 
lessens. 
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FicURE 1. Simultaneous phonocardiogram and electrocardiogram in a patient with intermittent right bundle-branch 
block. Note marked splitting of second heart sound with appearance of the conduction disturbance. (Paper speed, 75 


mm. per second.) 
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Gallop Rhythm (Triple Rhythm ) 


To many, the diagnosis of gallop rhythm 
means a particular type of diastolic sound 
under specified conditions. To others, it means 
only the general presence of an extra, third 
heart sound. Evidence at hand indicates that 
the mere noting of the presence of a third 
sound is inadequate just as is the noting of 
the presence of a murmur without qualifica- 
tions. One should determine not only the tim- 
ing, systolic or diastolic, but its relative posi- 
tion within the specific phase. 


Systolic Gallop Sounds 


Systolic gallop sounds are extra sounds 
heard during the phase between the first and 
second heart sounds (figure 2). In general 
they can be classed as diagnostically unspe- 
cific. Most of them occur for unrecognized rea- 
sons, in some instances related to extracardiac 
factors, and may vary in their position dur- 
ing the systolic phase. One particular type oc- 
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FIGURE 2. Schematic representation of systolic triple 
rhythm. SC, midsystolic click; ES, ejection sound; 1 1, 
split first sound. 
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casionally can be identified. This is the so- 
called ejection sound which occurs early in 
systole in situations combining rapid ventricu- 
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FIGURE 3. Ejection sound (ES) in a patient with aortic insufficiency demonstrating time relationships to the electro- 
cardiogram (above) and carotid artery pulsation (below). Note that the sound immediately follows the beginning of 


aortic ejection. 
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FIGURE 4. Schematic representation of the timing of dia- 
stolic triple rhythms demonstrating the relationship to 
the physiologic third (3) and fourth (4) heart sounds. 
AG, atrial (presystolic) gallop; VG, ventricular (proto- 
diastolic) gallop; EDS, early diastolic sound of pericar- 
dial disease; OS, opening snap of the mitral valve; 2 2. 
split second sound. 


lar ejection with proper physical conditions in 
either the aorta or the pulmonary artery (fig- 


FIGURE 5. Simultaneous 
phonocardiogram and 
electrocardiogram in a 
patient with ventricular 
gallop (VG) and conges- 
tive heart-failure. 
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ure 3). This sound is most commonly detecte: 
in patients with pulmonary or systemic hyper 
tension. In addition it frequently is heard i: 
patients with aortic insufficiency. If this phe 
nomenon occurs when there is also a faint firs: 
heart sound, one may misinterpret the timin; 
and incorrectly identify the first heart soun 
as a presystolic gallop and the ejection soun 
as the first heart sound. 


Diastolic Gallop Sounds 


Diastolic gallop sounds are differentiate: 
on the basis of their cause and the time o/ 
their appearance in the diastolic phase (fig 
ure 4). The so-called ventricular gallop sound 
( protodiastolic or rapid ventricular filling gal- 
lop) is a low-pitched short sound heard at 
about the end of the first third of diastole, but 
if the heart rate is more rapid it may be ap- 
proximately mid-diastolic in position (figure 
5). It is the pathologic counterpart of the 
third heart sound, and like the latter it occurs 
at the time of rapid diastolic ventricular fill- 
ing. The gallop sound often is accompanied by 
a palpable precordial heave. It usually is best 
heard near the apex but at times is heard or 
felt more readily in other areas of the pre- 
cordium. This type of sound usually is heard 
in association with incipient or actual heart- 
failure. Marked mitral stenosis prevents rapid 
ventricular filling. and in such instances a ven- 
tricular gallop sound would not be expected 
even in the presence of heart-failure. In prac- 
tice this would appear to be true except that 
there are occasions in which the gallop sound 
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irises from the right side of the heart. 
The atrial gallop sound ( presystolic gallop ) 
has somewhat similar sound characteristics 
(figure 6). It is the pathologic counterpart of 
the fourth heart sound, and hence it occurs in 
late diastole and is temporally related to atrial 
contraction. If the diastolic phase is shortened 
by a rapid heart rate or if atrioventricular con- 
duction is prolonged, the sound occurs rela- 
tively earlier in diastole, and at times it is 
almost mid-diastolic in position. Under these 
conditions pressure over the carotid sinus with 
transient slowing of the heart rate may be use- 
ful in distinguishing between atrial and ven- 
tricular gallop sounds. The gallop sound will 
move either with the following first sound 
(atrial) or with the preceding second sound 
(ventricular). The atrial gallop usually is not 
correlated with the presence of congestive 
failure, as is the ventricular sound. It is heard 
in patients with hypertensive heart disease or 
recent myocardial infarction and when atrio- 
ventricular conduction time is prolonged. 

In the presence of a rapid heart rate with 
its shortening of the diastolic phase, and espe- 
cially in the presence of factors which tend to 
make the atrial gallop appear early, the phe- 
nomena producing ventricular and atrial gal- 
lop sounds may occur simultaneously. This 
produces a particularly loud diastolic sound, 
usually in mid-diastole, referred to as a sum- 
mation gallop. Slowing of the heart rate by 
carotid sinus pressure may split the sound into 
its basic two components. 





FIGURE 6. Simultaneous phonocardiogram and _ electro- 
cardiogram in a patient with atrial gallop (AG) and 
hypertensive cardiovascular disease with no clinical evi- 
dence of congestive failure. 


The Gallop Sound of Pericardial 
Disease 


The frequent association of constrictive 
pericarditis with a sound in early diastole has 
long been recognized (figure 7). In many 
ways the sound resembles a ventricular gallop, 
and indeed it probably is only a modified ven- 
tricular gallop which occurs slightly earlier 
than usual, is somewhat sharper in tone qual- 
ity, and has a marked respiratory variation. 
A similar sound may be heard in the presence 
of pericardial effusion. Such a sound may be 
the initial clue to the diagnosis of pericardial 
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FIGURE 7. Phonocardiogram 
showing an early diastolic 























sound (EDS) in a patient 
who has constrictive peri- 
carditis and atrial fibrilla- 
tion. Note the marked varia- 
bility in amplitude of this 











sound. 
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FicuRE 8. Phonocardiogram in a patient with mitral stenosis and a loud opening snap (OS). On inspiration the second 
heart sound is split, enabling differentiation of the OS from a split second sound. 


disease. It is important to recognize these 
sounds not only because of the diagnostic im- 
plications but because they may be misinter- 
preted as evidence of a short diastolic murmur 
or of congestive failure. 


The Opening Snap of the 
Mitral Valve 


An even earlier diastolic sound, at times 
difficult to distinguish from a split second 
sound, is the so-called opening snap of the 
mitral valve (figure 8). This is heard best in 
the region between the pulmonic area and the 
apex and usually is brought out by those ma- 
neuvers which enhance the murmur of mitral 
stenosis. It is a particularly useful signal to 
look more carefully when one has not heard 
the classic murmur of mitral stenosis. In gen- 
eral it is somewhat sharpez and more clear-cut 
than most diastolic sounds, yet differentiation 
frequently is difficult. When an opening snap 
appears relatively late after the second sound, 
a problem in differentiation from ventricular 
gallop arises. Observation of the effect of blood 
pooling, either by venous occlusive tourni- 
quets or by having the patient stand up, often 
is helpful. Whereas the ventricular gallop 
sound often will diminish or disappear with 
these maneuvers, the opening snap remains 
unchanged. When the opening snap appears 
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early, it is often distinguishable from a split 
second sound by observation of the effect of 
inspiration. The addition of a new sharp com- 
ponent to the second sound due to the appear- 
ance of true splitting creates a characteristic 
triplicate vibration (figure 8). 


Murmurs 


Cardiac murmurs differ from the sounds al- 
ready discussed in one major respect, namely, 
time of duration, and we shall not tabulate or 
discuss the various types. It is readily under- 
standable that a short murmur may be diffi- 
cult to distinguish from a gallop sound. As in 
the case of gallop rhythm, murmurs of low fre- 
quency appear to cause the most difficulty. 
They are best heard with the bell-type stetho- 
scope lightly applied to the chest wall and 
under optimal external conditions. 


Extra Cardiac Sounds 


Other sounds appear from the cardiac area 
at times. As already pointed out, a systolic 
click may be of extracardiac origin. Two 
sounds in particular deserve attention. One is 
the so-called friction rub, a leathery type of 
sound synchronous with the heart beat which 
may or may not have additional respiratory 
variation. A so-called pleuropericardial rub 
may be audible varying with the heart cycle 
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ut not carrying the diagnostic implications of 
« true pericardial rub. The pericardial rub in- 
dicates the presence of an irritative phenome- 
non involving the pericardial sac. Another 
sound, somewhat similar, is due to air in the 
mediastinal tissues about the heart and often 
is referred to as a pericardial crunch or Ham- 
man’s sign. This sound, again synchronous 
with the heart beat but more irregular and 
noisy, is indicative of mediastinal emphysema. 
It is of considerable clinical importance be- 
cause this condition may be associated with 
substernal or precordial pain and is apt to be 
confused with evidence indicating a myocar- 
dial infarction. Under the circumstances the 
physician misinterprets this sound as a peri- 
cardial friction rub. Air in the mediastinal tis- 
sues frequently is associated with a pneumo- 
thorax. The so-called pericardial crunch may 
become so loud that each heart beat can be 
heard when one is standing several feet away 
from the patient. 


Summary 


Listening to the heart involves more than 
identifying two normal heart sounds and any 
possible murmurs. Modern diagnosis requires 
recognition and appreciation of the signifi- 
cance of additional sounds. Certainly the pres- 
ence of an opening snap of the mitral valve, 
even though most feeble, may be the initial 
finding leading to the diagnosis of operable 
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mitral stenosis. Conversely it is equally im- 
portant to recognize that an atrial gallop may 
simulate the presystolic murmur of mitral ste- 
nosis. Although the hearing of these sounds 
involves many physical considerations, aware- 
ness by that part of the system between the 
earpieces of the stethoscope remains the most 
important single factor leading to identifica- 
tion and interpretation of the noises produced 
by the heart. 
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Hyperpotassemia is common and its possible presence should be considered i; 
any patient with electrolyte imbalance, particularly in the presence of renal in 


sufficiency. The clinical diagnosis can be established by the characteristic electro 
cardiographic findings and confirmed by estimation of serum potassium. Hyper 
potassemia kills primarily by its cardiotoxic effect, and a vigorous therapeuti: 
regimen can often be lifesaving. Active therapy includes use of alkalizing solu 
tions, especially molar sodium lactate and calcium; use of glucose and insulin 
and removal of potassium by gastric or intestinal suction, cation exchange resins 
and dialysis with the artificial kidney. 


The Cardiotoxic Effects 
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Tue toxic effects of 
potassium are of ex- 
treme importance be- 
cause deaths frequent- 
ly occur due to excess 
of this cation. While an 
excess of potassium 
produces profound dis- 
turbances in the organ- 
ism, in general it causes 
death primarily be- 
cause of its cardiotoxic 
effect. This condition can be diagnosed rela- 
tively simply by clinical means, including elec- 
trocardiography, and confirmed by chemical 
determination. In most cases hyperpotassemia 
can be reversed. Early recognition and prompt 
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institution of proper therapy are therefore 
of primary importance. Hyperpotassemia in 
many instances may be said to constitute an 
acute cardiac emergency. 

The whole body of an adult rat contains 
0.25 per cent potassium. The potassium con- 
tent of the human body has been variously 
estimated as 0.11 per cent and 0.35 per cent. 
Assuming an average value of 0.25 per cent, 
the body of a man weighing 70 kg. contains 
about 175 gm. of potassium.’ Of this amount, 
the blood contains about 8 gm., the blood 
plasma 0.3 gm., and the total extracellular 
space about 3 gm. 


Functions of Potassium 


Potassium has an important role in chemi- 
cal transmission of nerve impulses and is in- 
volved in the processes of excitability and con- 
ductivity in the cells. It serves in liberating 
epinephrine and plays an active role in mus- 
cular contraction. In the absence of potassium 
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he isolated heart will stop beating in systole 
lue to the compensatory effects of calcium. 
Potassium serves as a catalyst in carbohydrate 
utilization. Because of these many important 
functions it is not surprising that an excess of 
potassium will produce extremely deleterious 
effects on various organs of the body, particu- 
larly the heart. 


Causes of Hyper potassemia 


In this discussion “hyperpotassemia”™ refers 
to the extracellular phase, since as far as we 
know the cardiotoxic effects of potassium are 
due chiefly if not entirely to the increase in 
extracellular potassium. This increase may re- 
sult from a shift of potassium from the cells 
to the extracellular fluid or from introduction 
of this cation from without, and usually is as- 
sociated with an inability of the kidneys to 
eliminate potassium because of varying de- 
grees of renal insufficiency. 

Shift of potassium from the cells to the ex- 
tracellular fluid may be the result of (1) in- 
creased tissue destruction, e.g., gangrene, crush 
syndrome, intravascular hemolytic reactions: 
(2) acidosis, which is associated with increased 
tissue metabolism and a shift of potassium 
from the intracellular to the extracellular 
phase; (3) anoxia, which leads to a similar 
shift of potassium; and (4) dehydration and 
shock, which often are associated with the 
conditions already mentioned and result in 
hemoconcentration of the extracellular fluid, 
anoxia and decreased renal function. An in- 
crease in extracellular potassium resulting 
from introduction of this cation from without 
may follow excessive intake in the form of 
potassium salts or potassium-rich foods in the 
presence of impaired renal function. Hyper- 
potassemia almost always occurs with varying 
degrees of renal insufficiency and usually is 
associated with oliguria or anuria and conse- 
quent inadequate excretion of potassium. How- 
ever, it occasionally occurs even in the pres- 
ence of relatively fair renal function when 
there is marked potassium overloading. For 
example, it has been shown that in the pres- 
ence of mild grades of congestive failure with 
good urinary output, the plasma-serum potas- 
sium levels following potassium administra- 
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tion are higher and are maintained for longer 
periods than they are in normal subjects.’ 


The Syndrome of Hyper potassemia 


The syndrome of hyperpotassemia is chiefly 
cardiac and is characterized by manifestations 
of general weakness and paralysis of the skele- 
tal muscle tissue. These manifestations are fre- 
quently accompanied by listlessness, mental 
confusion, numbness, tingling in the extremi- 
ties, a sense of weakness and heaviness in the 
legs, cold, pallor, bradycardia and total irregu- 
lar rhythm, peripheral vascular collapse, poor 
heart sounds, low blood pressure, and descend- 
ing flaccid paralysis. 

The effects of an excess of potassium on the 
heart are similar to those of quinidine and 
procaine amide. They consist of an increase of 
the refractory period of heart muscle and a 
slowing of conduction. In a later stage of 
toxicity the blood pressure falls due to a direct 
depressing effect of potassium on the heart 
muscle, accompanied by peripheral vasodila- 
tation. Serial electrocardiograms demonstrate 
the evolution of these effects with progressive 
stages of potassium toxicity. They show de- 
pression of auricular activity, increase in the 
intraventricular conduction time and, finally. 
the development of a slow idioventricular 
rhythm which leads usually to cardiac stand- 
still as the terminal mechanism. 


Diagnosis 


The diagnosis of hyperpotassemia may be 
made from the following data: (1) history of 
a condition leading to hyperpotassemia—azo- 
temia, oliguria, anuria, tissue destruction. 
shocklike state, and so on; (2) signs and 
symptoms suggesting the presence of hyper- 
potassemia; (3) typical electrocardiographic 
pattern;** and (4) blood studies, which usu- 
ally show azotemia, acidosis, increased serum 
potassium and, frequently, low sodium and 
calcium levels. 


Tolerance to Potassium 


The tolerance of the heart to potassium 
varies considerably in different patients. The 
electrocardiographic pattern is a more impor- 
tant indicator of cardiotoxicity than is the se- 


603 





rum potassium level. The effect of potassium 
on the heart depends on the degree of myo- 
cardial damage, the age of the patient (pa- 
tients in the older age groups are more sensi- 
tive to potassium), and the serum levels of 
other electrolytes, particularly calcium and so- 
dium. These two electrolytes act as pharma- 
cologic antagonists to potassium, so that when 
their levels are low there is a relative increase 
of potassium effect. A serum potassium level 
of 7 mEq., for example, associated with low 
serum levels of calcium and sodium may be 
more serious from the standpoint of cardio- 
toxic effects than a serum potassium level of 
8 or 8.5 mEq. associated with a normal serum 
level of these electrolytes. 


Prophylaxis 


The principles of prophylactic therapy of 
hyperpotassemia include early diagnosis, de- 
crease or elimination of potassium intake, 
treatment of infection, drainage of accumula- 
tion of blood, debridement of necrotic tissue, 
and treatment of the underlying clinical state. 
Early recognition of hyperpotassemia is of 
paramount importance, since therapy in the 
later stages often is unsatisfactory. Early diag- 
nosis may be accomplished by bearing in mind 
the possibility of the development of hyper- 
potassemia in the presence of the various con- 
ditions, symptoms, signs, and electrocardio- 
graphic and blood chemical findings outlined 
in the foregoing sections. 

Particularly important is the status of the 
serum potassium level in patients with rapid 
shifts in pH toward the acid side, which may 
occur during anesthesia with retention of car- 
bon dioxide and in the immediate postopera- 
tive period. Such patients, especially those in 
the older age groups—those with potential 
and actual renal insufficiency—should be 
watched closely. In addition, one should give 
potassium orally with caution and in minimal 
quantities to patients with renal insufficien- 
cy and low serum potassium levels; frequent 
checks of the electrocardiographic pattern and 
the plasma potassium level are necessary, since 
a transition from hypopotassemia to hyper- 
potassemia may occur easily. When parenteral 
administration of potassium solutions is indi- 
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cated they should be given slowly and cau 
tiously. Protein intake should be limited, no 
because of the urea moiety but because o 
other nitrogenous residues and because o 
phosphate and sulfate, which are poorly ex 
creted and contribute to the toxicity of uremi: 
if retained in high concentrations. The opti 
mal diet for a patient in renal failure should 
contain, in a 24 hour period, about 0.5 to 0.¢ 
gm. protein of high biologic value per kilo. 
gram of body weight plus an amount equal to 
urinary protein losses. The remainder of the 
caloric content should be high in carbohy- 
drate (especially sugar) and fat, with possibly 
a small amount of alcohol. Such a diet is best 
provided in balanced meals whose composi- 
tion is arranged by conference between the pa- 
tient and a skilled dietitian. The following 
foods are high in potassium content and should 
be given in minimal quantities or should be 
avoided: meat, milk, fruits, fruit juices (par- 
ticularly orange, grape and pineapple) and 
meat extracts. 


Active Treatment 


Therapy of hyperpotassemia depends on the 
underlying clinical state, as already mentioned, 
and may be divided into acute, subacute and 
chronic stages. Treatment of the subacute and 
chronic types is similar to that of the acute 
stage, with particular emphasis on maintain- 
ing normal acid-base and electrolyte balance; 
this often requires the use of alkalizing agents 
and a strict dietary regimen. 

The principles of treatment in the acute 
stage include (1) rapid decrease in serum 
potassium by the use of alkalizing solutions 
(molar sodium lactate or sodium bicarbon- 
ate); (2) administration of calcium, a phar- 
macologic antagonist of potassium; (3) use of 
glucose and insulin to shift potassium from the 
serum into the cells; (4) elimination of potas- 
sium by use of gastric or intestinal suction, 
cation exchange resins or dialysis with the 
artificial kidney, and (5) use of a dietary regi- 
men low in potassium and protein. 

Alkalizing solutions—Molar sodium lactate 
—DMolar sodium lactate may be given orally 
in the subacute and incipient forms of hyper- 
potassemia and intravenously in more ad- 
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ricurE 1, Electrocardiographic tracings of a patient, a chronic alcoholic, who had imbibed Sterno and carbon tetra- 


hloride and in whom renal shutdown had developed. 


\. Tracings made three days after ingestion of the toxic material, when the patient was in a state of moderate shock. 
Blood urea nitrogen was 180 mg., and the serum potassium value was 9.9 mEq. per liter. The electrocardiogram 
shows stage 3 hyperpotassemia. The QRS complexes are widened, measuring 0.14 second, and there are no P waves 


discernible. 


B. Electrocardiogram taken eight hours later, following 
administration of 300 cc. of molar sodium lactate. The 
clinical state had improved considerably. Blood pressure 
was 140/80. Blood urea had dropped to 66 mg. per cubic 
centimeter and the serum potassium was 5.9 mEq. per 
liter. Note the narrowing in the width of the QRS com- 
plexes and the reappearance of P waves with a normal 
PR interval. 


vanced forms (grades of 1 to 4 in electrocar- 
diographic stages** of potassium toxicity). 
This preparation has a salutary effect, and 
while it is not curative in respect to the under- 
lying state it will prevent or diminish cardio- 
toxicity. This improvement in many instances 
provides valuable time for further observa- 
tion and therapy. Often the reversal of cardio- 
toxicity will itself be beneficial, particularly in 
the presence of renal shutdown, and may give 
additional time for normal renal function to 
reassert itself. In the more severe cases of 
hyperpotassemia, temporary decrease in se- 
rum potassium serves to gain valuable time to 
prepare for use of the artificial kidney. 

Molar sodium lactate decreases the extra- 
cellular potassium concentration by a com- 
bination of the following mechanisms. (1) It 
causes expansion of the extracellular space. 
There is a relatively rapid increase in the 
extracellular fluid volume, with a consequent 
decrease in the potassium concentration.’ (2) 
The serum potassium tends to move intracellu- 
larly, thereby decreasing the total amount of 
extracellular potassium. With acidosis, potas- 
sium tends to move out of the cell, and extra- 
cellular concentration of this cation increases. 
The decrease in acidosis resulting from ad- 
ministration of molar sodium lactate not only 
arrests this shift of potassium but actually 
causes the potassium to shift intracellularly. 
This has been shown experimentally in ne- 
phrectomized animals.° 

The effect of molar sodium lactate in the 
treatment of hyperpotassemia is apparent in a 
relatively short period of time, one or two 
minutes in the experimental animal® and 2 to 
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FIGURE 2. Electrocardiograms of a 20 year old white woman who was in a state of shock following a severe hemor 
rhage due to hypofibrinogenemia. She was given 2000 cc. of whole blood. Oliguria developed subsequently. 


A. Tracing made while the patient was in a coma with circulatory collapse. Serum potassium was 10.7 mEq. per liter 
Note the bizarre widened ventricular complexes with an irregular rhythm. This strip shows what may be considered 


a ventricular flutter. 


B. Twenty-five minutes later, after 60 mEq. of serum potassium had been given intravenously and 50 cc. of 50 per 
cent dextrose with 80 units of regular insulin. Note the improvement in the ventricular complexes. 


C. Two hours after therapy. The ventricular complexes are almost normal. Serum potassium was 7.7 mEq. per liter, 
and the patient’s condition was markedly improved. Dialysis with the artificial kidney was instituted later. 


30 minutes in the human subject.° The electro- 
cardiographic tracings in figures 1, 2 and 3 
illustrate the ranges from extreme toxicity be- 
fore treatment with molar sodium lactate to 
more normal-appearing electrocardiograms 
following therapy. Because of its rapid action 
and its effectiveness in combating the altered 
physiologic state of hyperpotassemia, molar 
sodium lactate may be lifesaving. The intrave- 
nous infusion reaches the heart first, and there- 
fore the changes probably are more marked 
and occur earlier in this region than in the 
body as a whole, even though the electrocar- 
diographic improvement usually parallels the 
reduction of the serum potassium level. Fol- 
lowing the initial clinical improvement, time 
is available to decide on an additional and 
long-term therapeutic program, specifically at- 
tacking the cause of the hyperpotassemia. 
Small doses of molar sodium lactate (de- 
pending on serum electrolytes, blood chemis- 
try and electrocardiographic findings), given 
over long intervals, may be sufficient to main- 
tain adequate and relatively normal serum 
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potassium levels. Oral administration of molar 
sodium lactate also may suffice for this pur- 
pose. In many cases we have been able to cor- 
relate the electrocardiographic evidence of 
amelioration of potassium intoxication with 
clinical improvement and normalization of the 
blood pressure. 

Molar sodium lactate is not intended to re- 
place the artificial kidney where indications 
for its use are present. However, this prepara- 
tion may be used when an artificial kidney is 
not available and in acute cases of severe po- 
tassium poisoning to allow time to set up the 
artificial kidney. 

Toxic effects have been observed occasion- 
ally with the use of molar sodium lactate. Left- 
sided heart-failure occasionally follows its 
administration, particularly in patients with 
severe heart damage. Since a reasonably large 
quantity of molar sodium lactate often is nec- 
essary to reverse the toxic effects of potassium 
in patients with various grades of renal insuf- 
ficiency, consideration should be given to the 
potential hazard of sodium excess and the pos- 
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FIGURE 3. Electrocardiograms of a 64 year old man with oliguria and azotemia of five days’ duration. The clinical state 
deteriorated progressively. Blood pressure was 70/40, and the rhythm was irregular. 


\. Grade 3 hyperpotassemia. Note the widened QRS complexes, absence of T waves, and irregular rhythm. Serum 


potassium was 8.8 mEq. per liter. 


B. Ten hours later, after 450 cc. of molar sodium lactate had been administered over a period of two hours. Note the 
marked improvement in the electrocardiogram as indicated by narrowing of the QRS complexes, return of P waves 
with normal PR interval, and absence of secondary T wave changes. The clinical state also had improved. Serum 


potassium had dropped to 5.9 mEq. per liter. 


sible subsequent development of pulmonary 
edema. 

Sodium bicarbonate and sodium chloride— 
Although many electrolytic solutions and other 
methods of therapy for hyperpotassemia are 
available, their relative efficacy and the indi- 
cations for their use have not been clearly 
defined. Hypertonic sodium chloride, 3 to 5 
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per cent, has been used with some success, 
particularly in the presence of a low serum 
sodium level, since sodium protects against 
toxic potassium effects. Although this solution 
decreases potassium concentration, it does so 
chiefly as the result of expansion of the extra- 
cellular fluid volume. The extracellular potas- 
sium remains the same or actually increases.‘ 
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Moreover, probably as a result of the chloride 
radical, there often is a further decrease in 
pH® which tends to perpetuate the hyperpotas- 
semia. Sodium bicarbonate also has been used 
with some success. Its action is qualitatively 
similar to that of molar sodium lactate; experi- 
mental work in animals® suggests that it is 
somewhat less effective and may be more toxic. 

Calcium—Calcium, a pharmacologic antag- 
onist to potassium, has been used for some 
time in the therapy of hyperpotassemia. Since 
a low serum calcium level enhances the toxicity 
of potassium,” restoration of the serum calci- 
um to normal is of help in therapy. However, 
in the presence of a normal serum calcium 
level the administration of calcium would in- 
crease the level significantly and might add an 
additional toxic factor. 

Glucose and insulin—Hypertonic dextrose 
and insulin have been shown to be valuable 
in therapy. Their use depends on their action 
in shifting potassium from the plasma to the 
cells, resulting in a significant but often tem- 
porary drop in plasma potassium concentra- 
tion. It has been pointed out that in the pres- 
ence of adequate amounts of insulin, glucose 
is deposited as glycogen, primarily in the liver, 
and that this transfer involves potassium and 
phosphate ions. However, the bound phos- 
phate is released before the final conversion to 
glycogen, and as the glycogen is metabolized 
potassium is also released and returned to the 
extracellular fluid after a short time.” Experi- 
mental observation in our laboratory has 
shown that while hypertonic dextrose and in- 
sulin will decrease the serum potassium in the 
presence of normal circulatory dynamics, this 
decrease often is transient and the degree of 
acidosis often is not affected materially.” 

One may use 25 or 50 per cent solutions 
of glucose, containing 1 unit of crystalline in- 
sulin for each 5 gm. of glucose. The action of 
glucose and insulin may not be obvious under 
these circumstances for one-half to one hour, 
and the effect may last only four to six hours. 
Our tentative impression suggests that while 
hypertonic dextrose and insulin frequently are 
efficacious they are less often effective than 
molar sodium lactate in reducing serum potas- 
sium. In more advanced grades of hyperpo- 
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tassemia, particularly those associated wit 
shock, hypertonic dextrose and insulin seldor 
effect a significant change either in the seru: 
potassium level or in the clinical and electr: 
cardiographic abnormalities. 

Elimination of potassium—This may be a 
complished by gastric or intestinal suctio: 
cation exchange resins or dialysis. Decreas 
in total body potassium is helpful, but of par: 
mount importance is the decrease in seru: 
potassium, since the cardiotoxic effects ar. 
due chiefly to this factor. Elimination of bod) 
potassium will have little beneficial effect o: 
the cardiotoxicity unless it is accompanied by 
loss of potassium in the serum. For example 
the loss of body potassium with the mainte 
nance of acidosis will have little effect in low 
ering the serum potassium. A good example 
of this is found in diabetic acidosis, which 
usually is associated with a loss of body potas- 
sium while the plasma potassium is either nor- 
mal or high. 

Since the intestinal fluids contain large 
quantities of potassium, their removal would 
eliminate this cation. This may be accom- 
plished by vomiting, gastric suction through a 
Levin tube placed in the stomach, or suction 
through a Miller-Abbott tube placed in the 
small intestine. Spontaneous diarrhea or the 
use of cathartics may be helpful. However, one 
should replace water, sodium and other elec- 
trolyte losses and maintain acid-base balance 
in a normal range or slightly on the alkalotic 
side. A carboxylic cation exchange resin, hy- 
drogen or ammonium cycle, which selectively 
absorbs potassium, may be used in the form of 
a rectal enema. 

Artificial kidney—Use of the artificial kid- 
ney is indicated in certain stages of the treat- 
ment of uremia associated with oliguria, the 
retention of nitrogenous products and hyper- 
potassemia. A patient with acute renal failure 
should be managed conservatively for three to 
five days. If after that time there is evidence 
of speeding clinical deterioration the use of 
the artificial kidney should be considered. Its 
use is particularly indicated when the clinical 
difficulty depends in large part on chemical 
abnormalities. In uncomplicated anuria when 
the patient is carefully followed and the vital 
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igns are not deteriorating with conservative 
medical therapy, this may not be necessary 
until 10 to 14 days have elapsed. However, 
postponement of the use of the artificial kid- 
ney until all other measures have failed is not 
an ideal procedure. Irreversible injuries to 
nervous and circulatory systems can occur dur- 
ing the course of acute anuria, and use of the 
artificial kidney should not be delayed unduly 
following failure to respond to conservative 
measures, especially when the chemical ab- 
normalities (particularly calcium) are pro- 
nounced. Properly used, the artificial kidney 
has saved many lives. 

Some of the contraindications to the use of 
the artificial kidney are bleeding, particularly 
from the gastrointestinal tract (because of the 
necessity of heparinization during the proce- 
dure), anuria subsequent to acute myocardial 
infarction (the increase in cardiac output may 
promote myocardial ischemia), and bleeding 
into the central nervous system (a_ possible 
contraindication ). 


Therapy of Advanced Stages 
of Hyper potassemia With 
Cardiotoxic Effects 


In the advanced stages of hyperpotassemia 
(stages 3 and 4) the cardiac manifestations 
may be so marked that emergency therapy 
is necessary. These manifestations include 
marked bradycardia, e.g., with a low ventricu- 
lar rate ranging from 12 to 30 per minute; 
marked hypotension accompanied by a shock- 
like state; and development of periods of car- 
diac arrest. While various methods are being 
prepared for therapy of the hyperpotassemia 
itself, the treatment for sinus bradycardia, 
hypotension and cardiac arrest should be im- 
mediately instituted. This includes vigorous 
thumping in the region of the precordium, use 
of vasopressor drugs, particularly norepineph- 
rine, use of drugs to increase cardiac rhyth- 
micity, especially isuPREL® and molar sodium 
lactate, and use of the artificial pacemaker. 
Occasionally, thoracotomy has been performed 
to institute cardiac beating. The results of such 
therapy frequently are quite satisfactory if it 
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is instituted as soon as the afore-mentioned 
signs appear. 


Summary 


In hyperpotassemia, death occurs primarily 
because of cardiotoxic effects. The causes of 
hyperpotassemia; the clinical manifestations 
and diagnosis are discussed. Prophylactic ther- 
apy is detailed. Active therapy includes de- 
creasing the serum potassium rapidly by the 
use of alkalizing solutions, particularly molar 
sodium lactate and sodium bicarbonate, the 
use of glucose and insulin to shift potassium 
from the serum into the cells, and elimination 
of the potassium by the use of gastric and in- 
testinal suction, cation exchange resins, and 
dialysis with the artificial kidney. A proper 
dietary regimen, particularly a low protein 
diet and administration of foods low in potas- 
sium, is emphasized. 
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In the first part of his discussion, the author reviews the epidemiologic meth. | 
and includes a summary of the pathology of atherosclerosis and its compli. 
tions; an analysis of epidemiologic data on atherosclerotic coronary heart d 


ease in economically less developed countries vs. the United States, and in 
countries throughout the world; an analysis of trends during World War II a 


in the United States during the twentieth century; a discussion of the possi! 
role of diet and other factors in accounting for observed epidemiologic patter: 
Part 2 will appear in the next issue. 


The Epidemiology of 


Atherosclerotic Coronary 
Heart Disease; Part | 


JEREMIAH STAMLER* 


Chicago Board of Health, Chicago 


Miepicat research has three basic methods 
for attacking a disease of unknown or obscure 
etiology. The first, and oldest, is the clinical- 
pathologic method. It involves the study of 
sick people while living (clinical investigation ) 
and after death (pathologic investigation ). 

The second method is animal experimenta- 
tion. Its prerequisite is the successful repro- 
duction of the particular disease in experimen- 
tal animals. 

Both these methods have made highly im- 
portant contributions to the solution of the 
atherosclerosis problem.’ °+ 

The third method, under discussion in this 
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*Since extensive bibliographies are included in other 
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paper, is the epidemio-. 
logic method. This has 
had a resurgence re- 
cently as a fruitful ap- 
proach to the so-called 
degenerative diseases. 
the major public health 
problems today. 


Definition of the 
Epidemiologic 
Method 


Epidemiology is the study of disease in 
populations.*"*'' Thus its focus is distinctly 
different from that of clinical investigation. 
The latter is generally not concerned with the 
population of origin of patients. At most this 
is a matter of incidental interest to clinical in- 
vestigation. Its chief concern is to achieve a 
more detailed and profound description and 
analysis of disease by making a study of its 
clinical-pathologic characteristics in a series 
of patients. 

The framework of reference of epidemiolo- 
gy is quite different. Its concern is not with 
sick individuals but with populations, patterns 
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of disease in populations, and the factors re- 
.ponsible for those patterns. Its approach, 
therefore, is complementary to that of clinical 
investigation. It is based on the premise that 
important leads to the etiology of disease—the 
central problem of medicine—may be ob- 
tained by getting answers to such questions 
as: Is there more of a given disease today 
than there was 50 years ago (disease in time) 
and, if so, why? Is there more of a given dis- 
ease among Americans than among British, or 
Italians, or Guatemalans, or Japanese, or 
Nigerians (disease in space) and, if so, why? 
Are there varying patterns of a given disease 
among different population strata of a given 
country, e.g., by age, sex, place of residence 
(North versus South, urban versus rural), 
racial and ethnic origin, income, occupation, 
smoking and dietary habits, and so on, and, if 
there are differences, or similarities, why? 

In attempting to obtain answers to these 
questions on patterns of disease occurrence, 
epidemiology collects data from a variety of 
sources and in a variety of ways. These in- 
clude mortality statistics, medical examiners’ 
and coroners’ reports, life insurance findings, 
hospital and clinic records, autopsy analyses, 
and data from general and special surveys of 
disease in various strata of the population 
(Selective Service System findings, National 
Health Survey reports, labor and management 
medical observations, special research studies 
on prevalence and incidence of disease). As 
in all other research areas, each of these types 
of epidemiologic data presents its special prob- 
lems, with which the investigator must be thor- 
oughly familiar if he is to proceed effectively. 
The idea that epidemiology is confined to 
working with vital statistics data on mortality 
is a gross misconception. 

The collection of data on the patterns of oc- 
currence of disease in populations may be 
designated descriptive epidemiology, and the 
attempt to account for these patterns analytic 
epidemiology. This distinction serves to em- 
phasize that the answers to inquiries concern- 
ing patterns of disease occurrence are not 
ends in themselves. They are not decisive ob- 
jects of epidemiologic research. Rather they 
are only means to an end. Since the concern 
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is to solve problems of the etiology of disease, 
the decisive task is to account for observed 
patterns of disease. Hence the why in the 
foregoing questions. 

The delineation of patterns of disease occur- 
rence leads inexorably to a search for etio- 
logic factors responsible for these patterns. 
Once epidemiology knows that coronary dis- 
ease occurs much more frequently in middle- 
aged American men than in women, as is the 
case, the decisive question arises, why? Simi- 
larly, if it is established (as seems to be the 
case) that coronary disease is relatively rare 
in middle-aged Guatemalans, or South Afri- 
can Bantus, or Japanese, and is relatively com- 
mon in middle-aged North Americans, the 
problem clearly and critically presents itself, 
why? What are the causative factors respon- 
sible for this? The delineation of patterns of 
disease in populations serves, therefore, to 
pose a series of crucial questions for further 
research. 

This further research is pursued by epi- 
demiologic, clinical-pathologic and animal- 
experimental means, that is, by all three 
methodologies. For its part epidemiology seeks 
to account for observed patterns of disease oc- 
currence by studying the role of multiple fac- 
tors that possibly may be operative, for exam- 
ple, income, occupation, place of residence, 
housing conditions, diet, physical activity, 
smoking, climate, mores, tensions, stresses, 
antecedent diseases, race, ethnic origin, hered- 
ity and genetics. In assessing these variables, 
several of which may play a significant etio- 
logic role, epidemiology seeks to determine 
which one, if any, is decisive in the process of 
causation. It also concerns itself with how 
these factors may operate to produce their 
morbid effects. Income, for example, may be 
meaningful as a factor in disease causation by 
virtue of its relation to occupation, or habitual 
physical activity of work, or nutritional status. 
Similarly, race may be significant, not because 
of inherited genetic factors but because of 
associated socioeconomic conditions. Clearly 
these complex questions posed by epidemi- 
ology can be successfully clarified only by ex- 
tensive cross-fertilization among many disci- 
plines—sociology, economics, anthropology, 
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psychology, genetics—and by close coordina- 
tion among medical investigators utilizing the 
clinical-pathologic, animal-experimental and 
epidemiologic approaches. 

In studying the relationships between possi- 
ble causative factors and the occurrence of 
disease, analytic epidemiology seeks to de- 
lineate positive and negative correlations. Thus 
specific hypotheses are both formulated and 
put to an initial test, e.g., concerning the role 
of diet in the causation of atherosclerotic cor- 
onary heart disease. It is essential to empha- 
size that the delineation of such correlations, 
positive and negative, between possible etio- 
logic agents and occurrence of disease cannot 
constitute demonstration of cause-and-effect 
relationships. Such correlations obtained by 
descriptive-analytic epidemiology can by their 
cumulative impact become indicative of cause- 
and-effect relationships but they cannot prove 
them. Further work is necessary. Among other 
things the epidemiologic data must be evalu- 
ated in relation to clinical-pathologic and ani- 
mal-experimental findings concerning the 
given disease. The indispensability of this in- 
terdigitation, this shuttling back and forth 
among the three basic methodologies, is one 
of the crucial lessons to be learned from the 
history of medical advance. It is a basic re- 
search principle. 

It is an equally valid principle that theories 
of causation—derived from descriptive-ana- 
lytic epidemiology, clinical-pathologic studies 
and animal-experimental findings—must soon- 
er or later be critically tested by deliberate 
planned intervention in the mode of life of 
human population groups, that is, by experi- 
mental epidemiology. This involves controlled 
alteration of a specific variable or set of varia- 
bles, with evaluation of the resultant effects on 
occurrence of disease. 

The success of experimental epidemiology 
then creates the basis for applied epidemiolo- 
gy. the application of new knowledge through- 
out the population in order to prevent and 
eliminate disease. This constitutes the acid test 
of the validity of theories that are concerned 
with causation. 

With these general remarks about the epi- 
demiologic method as background, considera- 
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tion can now be given to the epidemiology 
atherosclerotic coronary heart disease. 


Atherosclerosis 


First a few words are necessary to assi + 
clarity concerning the entity under discussi. 
which is atherosclerosis, and the distinct; 
between arteriosclerosis and atheroscleros .. 
As pathology long ago noted, arterioscler« is 
is a generic term inclusive of several differ: nt 
diseases, examples of which are Ménckeber’s 
sclerosis, or medial calcinosis; hyperplastic 
intimal sclerosis; the inflammatory arteritides; 
arteriolar sclerosis, and atherosclerosis. Since 
the generic term arteriosclerosis embraces sev- 
eral pathologic processes, almost certainly of 
different etiologies, it might be wiser to use 
the plural, arterioscleroses, and thereby obvi- 
ate confusion. 

Atherosclerosis is a specific entity. It is one 
among the arterioscleroses but by far the most 
important in respect to morbidity and mortal- 
ity, not only because of its frequency of occur- 
rence in severe form (at least among the popu- 
lations of certain countries) but also because 
of its morphologic peculiarities which lead fre- 
quently to the production of serious illness. It 
is primarily an intimal lesion which impinges 
on and narrows the arterial lumen with result- 
ant tissue ischemia. It tends to slough, ulcerate 
and become a nidus for thrombus formation 
with closure of the vessel and tissue infarction. 
The atherosclerotic plaque also tends to be- 
come vascularized by capillaries which may 
hemorrhage with resultant intimal swelling, 
closure of the vessel and tissue infarction. All 
these pathologic features, together with the 
frequency of occurrence of this process in se- 
vere form among middle-aged and elderly per- 
sons in a country like the United States, ac- 
count for the fact that atherosclerosis is the 
most important of the arterioscleroses and the 
major producer of mortality in the United 
States today. 

A few other aspects of the pathology of 
atherosclerosis merit brief attention prior to a 
discussion of its epidemiology. Among popu- 
lations frequently victimized by severe athero- 
sclerotic disease, the process tends to begin in 
childhood, decades before it becomes mani- 
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fest as clinical disease. This cardinal fact con- 
cerning the natural history of atherosclerosis 
has been extensively documented in studies 
on American autopsy material, white and 
Negro.’** Its recognition serves to empha- 
size the important principle, particularly valid 
for the so-called chronic degenerative diseases, 
that departure from health is a continuing 
process. With the years the process of lesion 
formation tends to proceed inexorably, so that 
by age 25 many Americans, especially men, 
have grossly detectable coronary atheroscle- 
rosis. By age 45 or 55 this sclerosis is severe 
in degree in a high percentage of the male 
population.” '*** 


Preclinical and Clinical 
Atherosclerosis 


Fortunately, extensive morphologic lesions 
frequently exist without the development of 
frank clinical manifestations. Hence it is nec- 
essary to speak of atherosclerosis and athero- 
sclerotic disease. The well-known iceberg anal- 
ogy serves to point up the distinction between 
the two: Clinical atherosclerotic disease is the 
visible one-tenth of the total iceberg; nine- 
tenths of the whole entity never reveals itself 
during life. 

What factors are responsible for the quali- 
tative change from the occult, submerged, pre- 
clinical process to frank clinical disease? This 
is an important problem for atherosclerosis 
research. Unquestionably part of the answer 
is quantity, the extent and degree of athero- 
sclerosis. It has been conclusively demon- 
strated that any group of persons with clinical 
atherosclerotic disease (e.g., coronary heart 
disease) has more severe atherosclerosis than 
a group without clinical manifestations. But it 
is moot whether quantity is the whole answer. 
Thus the transition from preclinical to clinical 
disease is frequently a resultant of the so- 
called complications of atherosclerosis, e.g., 
thrombosis on plaques or hemorrhage into 
plaques, producing vessel closure and tissue 
infarction. The etiology of these complications 
may be different from that of the atheroscle- 
rotic plaques per se. The study of this problem 
is therefore an important aspect of atheroscle- 
rosis research. It should be kept in mind, 
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however, that these processes are complica- 
tions of atherosclerosis, particularly of severe 
atherosclerosis. Were there no severe athero- 
sclerosis there would rarely be complications. 
It is essential, therefore, to keep the research 
focus on the central and primary problem, the 
etiology of atherosclerosis. 


Economically Less Developed Countries 
Versus the United States 


This paper is concerned with the epidemi- 
ology of atherosclerosis and atherosclerotic dis- 
ease in the coronary arteries. This focus has a 
threefold basis. (1) Coronary atherosclerosis 
is the chief producer of morbidity and mortal- 
ity. (2) The bulk of the available epidemio- 
logic data deals with coronary atherosclerosis. 
Information is very limited on the epidemi- 
ology of atherosclerosis in other arterial beds. 
(3) The correlation between clinical corona- 
ry heart disease and morphologic coronary 
atherosclerosis is of a very high order. At least 
90 per cent of all cases of coronary disease 
have marked atherosclerosis as the underlying 
pathologic process.*:'*'* Therefore, data on 
the occurrence of clinical coronary disease 
reflect closely the occurrence of morphologic 
atherosclerosis of severe degree in a popula- 
tion. This correlation does not necessarily hold 
to a high degree for disease at other sites. With 
clinical cerebrovascular disease (“strokes”), 
for example, it is difficult to differentiate 
among cerebral embolism, hemorrhage and 
thrombosis. These are processes having differ- 
ent etiopathologic bases.’’:'**° Recent patho- 
logic studies indicate that cerebral hemorrhage 
in hypertensive persons may be a complication 
not chiefly of atherosclerosis, as has been wide- 
ly believed, but of a hypertensive nonathero- 
sclerotic lesion in the small cerebral vessels. 
Unlike coronary disease, therefore, it is prob- 
ably not correct to assume that prevalence 
and incidence rates for cerebrovascular dis- 
ease reflect the occurrence of severe cerebral 
atherosclerosis in a given population. This in- 
valid assumption has tended to obscure under- 
standing concerning epidemiologic trends. For 
valid comparisons cerebral thrombosis (usu- 
ally atherosclerotic in its pathologic basis) 
would have to be separated from the hetero- 
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geneous cerebrovascular disease grouping. 

Consideration may now be given to the 
available data on the epidemiology of athero- 
sclerotic coronary heart disease and to the 
meaning of these facts for the problem of the 
causation of this disease. It is best to begin 
with the data on patterns of atherosclerosis in 
different countries, particularly countries with 
marked contrasts in the modes of life of their 
populations, e.g., the United States versus the 
economically less developed nations of Africa, 
Asia and Latin America. Differences between 
the economically underdeveloped countries 
and the United States are multiple and com- 
plex—tracial, ethnic, climatic, socioeconomic, 
nutritional, cultural, public health, medical, 
and so on. It is essential for epidemiologic 
research to concern itself with all these varia- 
bles and to focus on those which from initial 
observation seem to be more closely correlated 
with recorded patterns of disease occurrence. 

Extensive data are available concerning the 
observed patterns of disease—data collected 
a generation or two ago as well as quite re- 
cently. The accumulated data are (with a few 
exceptions of questionable validity) remark- 
ably consistent in their findings.’ * **: *® **.*!;7° 
Marked variations exist in the frequency of 
occurrence of atherosclerotic coronary heart 
disease in different countries. In the regions 
less developed economically, clinical corona- 
ry disease and severe morphologic atheroscle- 
rosis with myocardial infarction at postmor- 
tem examination are rarities at all ages. Data 
leading to this conclusion are available from 
China, Ceylon, Costa Rica, East Africa, Egypt, 
Guatemala, India, Indonesia, Iraq, Israel, 
Malaya, Mexico, Nigeria, Okinawa, South 
Africa and Uganda. 


The Role of Diet 


What is responsible for this phenomenon? 
More than 20 years ago it was suggested that 
life-span pattern of diet is the decisive causa- 
tive factor.**:** Recent work amply supports 
this concept. In these economically less de- 
veloped countries, habitual diets are much dif- 
ferent from ours. The overwhelming mass of 
the population subsists on cheap, high-energy 
cereal and root foods.**:*:*'®*!** The diet 
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is low in total calories, empty calories,* fo ds 
of animal origin, total fats and saturated { ts, 
cholesterol, refined carbohydrates, total | ;o. 
teins and animal proteins”''*"*" (figure |), 

In recent years this twofold correlation je. 
tween diet and disease (figures 1 to 3) as 
been extended to a threefold correlation, 
among habitual diet, plasma cholesterol-li; id. 
lipoprotein levels, and occurrence of coron.iry 
disease. These peoples, subsisting chiefly on 
cereal-root diets, have low levels of serum c\i0- 
lesterol and little atherosclerotic coronary «(is- 
ease, clinical or morphologic. This correlation 
has been consistently observed in every eco- 
nomically less developed country studied to 
date. It has also been found to hold for Spain, 
Italy and Japan, countries somewhat higher 
in the scale of economic development whose 
populations en masse nevertheless subsist on 
cereal-root diets.’ ** °° '°*!.** 

In addition to the foregoing findings, other 
data are available indicating that such varia- 
bles as race, geography and climate cannot 
account for the international epidemiologic 
patterns. In several countries different social 
classes have been studied, including the more 
prosperous urban upper strata whose patterns 
of diet and physical activity differ from those 
of the population en masse of their own coun- 
tries and resemble those prevailing in the 
United States. Data from Guatemala, South 
Africa, Egypt, India, Japan, Italy and Spain 
indicate that the higher-income groups exhibit 
levels of serum cholesterol and occurrence 
rates of coronary disease considerably higher 
than the bulk of the population.*:*:* '°:*! ** 

Data are also available concerning the ef- 
fects of migration, e.g., on Yemenite Jews mi- 
grating from Arabia to Israel, Italians from 
Italy to the United States, Japanese from Japan 
to Hawaii or the United States.*'’ In all cases 
the attendant socioeconomic changes, includ- 
ing the change in habitual nutrition toward a 
diet higher in total calories, total fats, satu- 
rated fats and cholesterol, were associated with 


*Empty calories are calories derived from processed. 
refined foods high in energy value and low in essential 
nutrients (minerals, vitamins, essential amino and fatty 
acids), foods such as sugar, white flour breads and pas 
tries, processed fats, and so on.” 
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FIGURE 1. Diets in more developed and less developed countries, 1950.° Here and in most subsequent figures the num- 
bers at the tops of the columns are the actual values; for convenience of graphing, separate scales are used for indi- 
vidual sets of bars. All data represent food available to the total population for consumption, not foods actually con- 
sumed. Here fats and oils are the amounts of these foodstuffs as such, not the total quantities of fats derived from all 
dietary sources (e.g., meats, dairy products). 
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FIGURE 2. Diet in the United States compared with diets in Italy and Japan, 1950.° 
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FIGURE 3. Death rates, United States, Italy and Japan, 
1950, for men and women aged 45 to 54." Here and in 
subsequent figures, all death rates are per 100,000 popu- 
lation. CV-R diseases is the broad grouping of all the 
cardiovascular-renal diseases; ASHD is arteriosclerotic 
heart disease; C.N.S. is central nervous system. See table 
1, part 2 for a listing of the corresponding code numbers 
of these several categories in the International Statistical 
Classification of Diseases and Causes of Death, sixth and 
seventh revisions. 


a rise in serum cholesterol levels and at! 
sclerotic disease incidence rates*''® (figure 

All of these data are of great import: 
because they suggest that racial and et 
origin, geography and climate are not sig 
cantly responsible for patterns of coronary 
ease occurrence in large population gro. 
They suggest that socioeconomic factors are 
critically important. They lend further sup) ort 
to the concept that habitual diet is a deci-ive 
influence. 


Data on 22 Countries 


In addition to the foregoing international 
epidemiologic findings, an over-all analysis of 
1950 data for 22 countries demonstrated sta- 
tistically significant correlations between death 
rates and intnioos of total calories, total fats 
and animal fats.*® A negative correlation was 
noted between intake of vegetable lipid and 
death rates attributed to arteriosclerotic plus 
degenerative heart disease. This finding is par- 
ticularly intriguing in view of recent data dem- 
onstrating low serum cholesterol levels in 
American vegetarians and in Yugoslavs sub- 
sisting on diets high in vegetable oils.*”** It 
is aleo of interest in connection with observa- 
tions on the reduction of cholesteremia by 
substitution of unsaturated vegetable oils for 


FIGURE 4. Death rates in Italian and Japanese migrants to the United States compared with those in Italians in Italy 
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.aturated fats in American-type diets.***’ All 
these findings emphasize the need for further 
work on the relationship of high intakes of 
unsaturated vegetable and marine oils in some 
countries to the observed patterns of serum 
cholesterol and coronary disease occurrence. 

The cited study also noted a positive cor- 
relation between protein intake and arterio- 
sclerotic heart disease death rates.*” This fact 
offers a concrete example of the previously 
mentioned principle concerning evaluation of 
the cause-and-effect significance of statistical 
correlations and the need to go beyond the 
given data in making such an assessment. This 
particular positive correlation was to be ex- 
pected once positive correlations were record- 
ed between death rates and total calorie, total 
fat and animal fat ingestion. For these inter- 
correlations among a number of nutritional 
factors reflect shifts with improved socioeco- 
nomic conditions from grain-root to meat- 
dairy product dietetics. From the nature of 
the ingested foodstuffs, levels of intake of 
total calories, total fat, animal fat, cholesterol, 
total protein and animal protein would almost 
inevitably be intercorrelated. 

The question therefore becomes: Does the 
statistical correlation between death rates and 
levels of total protein and animal protein con- 
sumption reflect a cause-and-effect relation- 
ship between protein intake and atherosclerotic 
disease? These data pose this question but can- 
not answer it. The answer must be sought from 
other available evidence. Extensive experimen- 
tal data indicate that this is not the case. On 
the contrary they suggest that high protein in- 
take may afford a partial protection against 
the hypercholesteremic and atherogenic effects 
of high-fat, high-cholesterol diets.':**** On 
the other hand, extensive clinical-pathologic 
and animal-experimental data indicate that the 
correlation between death rates and intakes of 
total calories, total fats and animal fats is sig- 
nificant in respect to cause and effect. 

In this cited study on diets and death rates 
in 22 countries in 1950 a considerable spread 
was noted in the data.*” For several economi- 
cally developed countries with total fat intakes 
in the range of 30 to 40 per cent of total calo- 
ries, age-specific death rates varied from 300 
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to 600 or more per 100,000 population (Aus- 
tria, West Germany, Sweden, Norway, Den- 
mark, the Netherlands, Australia, Canada, Fin- 
land); the figure for the United States was 
739 per 100,000. The populations of some of 
these countries, for example, Sweden and Fin- 
land, exhibited levels of fat intake and coro- 
nary disease occurrence rates approximating 
those observed in the United States. On the 
other hand a few of these countries manifested 
middle-aged death rates considerably lower 
than those for the United States. 

Based on such findings, several reports re- 
cently challenged the validity of the correlation 
between intake of lipids (total and saturated ) 
and occurrence of atherosclerotic coronary dis- 
ease.*” *° In evaluating these critiques,’ it is 
appropriate to note that the broad statistical 
data, despite their recognized limitations, veri- 
fied significant over-all correlations between 
death rates and intakes of total calories, total 
fats and saturated fats. These findings, there- 
fore, do not refute the validity of the correla- 
tion indicated by a vast array of international 
epidemiologic data. They merely suggest that 
the correlation among diet, serum cholesterol 
and coronary disease is not a simple one-to- 
one correlation (see below). 

Further, a number of the countries, particu- 
larly Scandinavia and the Low Countries, were 
in 1950 only a few years away from the priva- 
tions of World War II with its significant re- 
strictions in diet and concomitant declines in 
arteriosclerotic heart disease death rates.’** It 
is highly possible, aside from other considera- 
tions, that these effects of World War II still 
found expression in 1950, particularly since 
atherosclerosis is a disease which develops 
over many years. 

Moreover the observed patterns of mor- 
tality for these European countries and the 
United States all range on the high side of a 
distribution curve for middle-aged population 
groups, particularly in comparison with the 
economically underdeveloped countries. Irre- 
spective of the observed differences in rates, 
therefore, coronary heart disease is unques- 
tionably a major public health problem in 
these European countries, in contrast to the 
underdeveloped nations. 





Finally, these differences indicate the need 
for further detailed field studies, going beyond 
the over-all national vital statistics and dietary 
data, studies of the hospital-clinical-pathologic 
survey type on diet, serum cholesterol and cor- 
onary disease. The several such investigations 
accomplished in recent years have in fact 
yielded impressive data supporting the theory 
of the key—but not exclusive—role of diet. 

The findings contained in recent reports 
from Finland are particularly noteworthy in 
this regard.**** It was found that coronary 
disease incidence was high in Finland, higher 
than in any other European country. Further, 
data suggested that cardiovascular disease was 
more prevalent in eastern than in western Fin- 
land. Serum cholesterol levels were also found 
to be unusually high, particularly in eastern 
Finland. 

Dietary surveys revealed similar intakes of 
total fat in western and eastern Finland dur- 
ing summer and winter—in the range of 99 to 
105 gm. per person per day (34 to 35 per cent 
of total calories), with a high intake of satu- 
rated fats. Although significant differences in 
fat intake were not noted between east and 
west Finland, it was found that intakes of 
iodine, ascorbic acid and vitamin E were sig- 
nificantly larger in the west. The low iodine 
content of the diets in east Finland was asso- 
ciated with a high incidence of endemic goiter 
with hypothyroidism, and with high serum 
cholesterol levels. It was suggested that these 
dietary patterns, both because of the high con- 
tent of total fats-saturated fats and because 
of the low content of iodine, might be a key 
factor responsible for high serum cholesterol 
levels and high coronary mortality in Finland 
in general and in the eastern part of Finland 
in particular.** * 

These findings offer pointed examples of 
the results to be obtained from a multifaceted 
epidemiologic approach to the etiology of 
atherosclerotic coronary heart disease, an ap- 
proach based on a recognition of the inter- 
play between exogenous (nutritional et al.) 
and endogenous (hormonal et al.) factors in 
the etiology and pathogenesis of this disease. 
It is within the context of this approach that 
the thesis is advanced of the key—but not ex- 
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clusive—role of diet in the causation of t 
disease. 


Effects of World War Il 


As already suggested, this conclusion 
amply supported by the findings on tin 
trends of diet and disease in Scandinavia aii 
the Low Countries during World War II. Tie 
marked reduction in intake of total calorics, 
total fats, saturated fats and cholesterol in- 
posed by German occupation was associated 
with a gross decline in arteriosclerotic heart 
disease mortality rates.* Similar findings were 
reported from Leningrad during the World 
War II siege and from Central Europe during 
the famine years following World War I. 


United States Trends, 1910 to 1955 


This whole problem of the trend of athero- 
sclerotic disease over the years and its rela- 
tionship, if any, to evolving dietary patterns 
has recently received the attention of several 
investigators. American and British data sug- 
gest a marked increase in middle-age mortal- 
ity rates in these two countries in recent dec- 
ades.*:*:19:11-4°. 49°47 Here it is necessary to 
emphasize that the evaluation of these trends 
is complicated by a host of statistical and 
methodologic problems, some of them perma- 
nently beyond precise quantitation because of 
the nature of the data. Hence it is not surpris- 
ing that disagreements arise concerning the 
actual degree and extent of the apparent in- 
creases in coronary disease mortality. 

In any attempt to arrive at a tentative judg- 
ment in this matter the following facts stand 
out. Cardiovascular-renal death rates+ for 
middle-aged white men in the United States 


*In view of recent clinical research findings indicating 
that dietary fats increase blood coagulability and de- 
crease fibrinolysis, it is noteworthy that the occurrence 
of thrombo-embolic episodes also declined during the 
war years. Hence it has been suggested that the decrease 
in coronary heart disease occurrence rates reflected a 
diet-induced decline in atherogenesis, thrombogenesis or 


both. 


+Problems inherent in the available statistics render dif 
ficult any evaluation of the trend of death rates over the 
last 30 to 40 years for arteriosclerotic heart disease per 
se. Hence an interpretation must be made of the data 
for a broad grouping of several diseases, the cardiovas 
cular-renal diseases. 


POSTGRADUATE MEDICINE 





45 to 54 years 





ricuRE 5. Trend of cardio- 
iscular-renal mortality in 
middle-aged Americans by 
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have been high throughout the last 30 to 40 
years. During these decades the rates for mid- 
dle-aged white men rose to even higher levels. 
In contrast those for middle-aged white wom- 
en declined markedly (figure 5).*° The ques- 
tion therefore arises: If the increase in rates 
for white men is chiefly an apparent one, due 
merely to changes over the years in diagnostic 
acumen and death certification procedures, as 
some investigators have suggested, why have 
these changes produced a rising trend for men 
only? Is there a differential in diagnostic 
acumen and certification procedures for men 
versus women, leading to a rise in rates for 
the former and a decline for the latter? This 
hardly seems tenable. 

As is well known, atherosclerotic coronary 
heart disease is common in middle-aged Ameri- 
can men, whereas it is remarkably rare in pre- 
menopausal women. This sex differential in 
susceptibility is in the order of from 5 to 25:1 
for middle-aged white persons.’:*: '° *°! 

Given this well-known fact it is not difficult 
to deduce that the 1920 to 1955 trend of car- 
diovascular-renal deaths of middle-aged white 
men versus middle-aged white women in the 
United States reflects the following: for men, 
a sizable rise in coronary disease rates, lead- 
ing to a net increase in cardiovascular-renal 
disease mortality despite declining death rates 
for infectious diseases involving the cardio- 
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vascular-renal system; for women, continued 
low coronary disease rates, with little or no 
rise, and a marked decline in death rates due 
to the puerperal and infectious diseases of the 
cardiovascular-renal system, resulting in a 
gross decrease in over-all cardiovascular-renal 
death rates. 

This tentative conclusion, that coronary dis- 
ease death rates for middle-aged white men in- 
creased sizably, is borne out by other data. 
While life expectancy at birth for Americans 
has risen by about 20 years since 1900, life 
expectancy of white men at age 50 has in- 
creased only 2.2 years. In view of the great 
advances during these decades in the preven- 
tion of death in middle age due to pneumonia, 
tuberculosis, syphilitic and rheumatic heart 
diseases, and subacute bacterial endocarditis, 
a greater increase in life expectancy at age 50 
might have been anticipated. Almost certainly 
this absence of a marked improvement is at- 
tributable chiefly to an increasing mortality 
from coronary heart disease in middle-aged 
white men.” 

If the foregoing analysis is sound, the quali- 
tative judgment must be accepted that a true 
increase actually has occurred in mortality 
among middle-aged white American men due 
to atherosclerotic coronary heart disease. 

What are the factors possibly responsible 
for this trend? Certainly many changes have 


619 





Dry beans, Vegetables 
peas, nuts, and 

soya fruits 4 
products 4 


Potatoes 4 Flour Eggs 
and cereal 
products 4 


Fats Dairy Meat, Sugars 
and oils products poultry, and 
fish 4 syrups 


4 Pounds/person/year 


FIGURE 6. Food available for consumption in the United States, 1909 and 1952.° Unlike the data in figures 1 and 2, based 
on United Nations sources, these data on fats and oils, from United States Department of Agriculture reports, include 
bacon and salt pork, with resultant higher values. The data on fats and oils are subdivided into specific components; 
from above down, they are butter, lard, margarine, bacon and salt side, shortening, other edible oils. Values for eggs 
are the number of eggs per person per year. The following estimates have recently been made of total fat content of 
all foodstuffs brought into the American kitchen daily: total fats, 146 to 164 gm. per person per day (the range re- 
flects variations in different sections of the country); saturated fats, 63 to 69 gm. per person per day; oleic acid 
(mono-unsaturated fatty acid), 60 to 70; linoleic acid (poly-unsaturated essential fatty acid), 16 to 18; percentage of 
total calories from total fat, 42 to 45 per cent; percentage of total calories from saturated fats, 17 to 19 per cent.” 


occurred in the United States during this peri- 
od.* There has been steadily increasing ur- 
banization, mechanization, sedentary living, 
use of tobacco, etc. Less and less human ener- 
gy is expended in work. Muscle power is more 
and more replaced by nonhuman energy, from 
coal, oil, water or atomic power sources. This, 
of course, is very different from the economi- 
cally underdeveloped countries, which as yet 
have relatively little nonhuman energy and 
must produce the necessities of life in the old 
way, by the sweat of the brow. Undoubtedly 


*Here it is important to note that persons aged 50 dying 
of coronary disease in 1955 lived their life span over the 
years 1905 to 1955. Those aged 50 dying in 1920 lived 
from 1870 to 1920. If aspects of the habitual mode of 
life exert a key influence on the etiology of atheroscle- 
rosis, then it is essential to seek out data on conditions 
prevailing in the third and fourth quarters of the nine- 
teenth century, as well as in the twentieth century. 
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some people still do very heavy work in the 
United States, but smaller and smaller per- 
centages, compared with previous decades. 
Many employees, e.g., factory operatives, may 
have work patterns that are exacting, intense, 
concentrated and fatiguing, but the fact re- 
mains that diversified large-muscle activity is 
no longer widespread in our country. 

Those are some of the changes. Many ob- 
servers also believe that life has become more 
hectic, complex, competitive, insecure and 
stressful in the twentieth century, particularly 
since World War I. If this is true, what rela- 
tionship does this have, if any, to the apparent 
increase in coronary disease in middle-aged 
white American men during this 40 year 
period? 

What about evolving dietary patterns? Here 
again serious methodologic limitations exist, 
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FIGURE 7. Composition of foods available for consumption in the United States, 1909 and 1952.” The percentage values 
below the bars represent the percentage of total calories derived from each of the cited principal dietary components. 
For definition of the concept “empty calories” see the text. The apparent decline in total available calories should be 
evaluated in relation to declining levels of physical activity (energy expenditure) over these decades. 


due not only to a relative paucity of data but 
to the particular scarcity of information con- 
cerning diets in different regions of the coun- 
try and among different racial, ethnic and 
socioeconomic strata at different times (dur- 
ing peace and war, prosperity and depres- 
sion).* With these shortcomings in mind it is 
possible to delineate the following broad 
trends. Meat consumption has generally tended 
to be relatively high in the United States and 
has remained so, much higher even than 
in most other economically developed coun- 
tries” * °°? * (figures 6 and 7). Another 
long-standing, unique American dietary char- 
acteristic has been the large intake of butter, 
lard and other predominantly saturated fats. 
This has apparently been further accentuated. 
In recent decades the composition of ingested 
saturated fat has tended to change as a result 
of the introduction in 1910 of the catalytic 
hydrogenation process for converting vege- 


*A further difficulty stems from the fact that much of 
the data on dietary patterns in Americans deals with 
foods available for consumption rather than with foods 
actually consumed. 
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table oils into plastic shortenings and mar- 
garines. As a consequence of this process, 
which saturates double bonds, these fats have 
a high percentage of_trans fatty acid isomers 
(23 to 42 per cent) and a low content of essen- 
tial fatty acids (2 to 8 per cent).?* 1° °° 
Unless enriched, they are practically devoid 
of other essential nutrients, e.g., fat-soluble 
vitamins; hence they are an “excellent” source 
of empty calories. 

Intakes of milk, dairy products and eggs 
have also exhibited significant increases. A 
marked rise in ingestion of refined sugars 
(100 per cent empty calories) is another im- 
portant long-term development in the Ameri- 
can diet—from 8 lb. per person per year in 
1820 to 30 in 1860, 66 in 1900 and 95 today. 
All these upward trends have been associated 
with a steady decline in grain consumption of 
such marked proportions that for tens of mil- 
lions of Americans today bread can hardly be 
designated the “staff of life.” 

A qualitative metamorphosis in flour also 
has occurred over the decades, that is, a de- 
cline in percentage utilization of whole meal. 
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The resultant nutritional losses have been only 
partially compensated by the limited bread- 
enrichment measures of recent years. The in- 
creased consumption of highly processed, re- 
fined foods has also involved a decline in the 
intake of bulk that is only partially compen- 
sated by the increased ingestion of fruits and 
vegetables. Little work has been done on the 
possible implications of this trend for health 
and disease. 

Viewed over all, these trends are, within 
the limitations noted, highly suggestive of a 
definite increase (relative and absolute) in 
consumption of total fats, saturated fats, cho- 
lesterol and empty calories.* This is the path 
our country has apparently taken nutritionally 
in evolving its unique pattern of dietary im- 
balance. 

This conclusion, it should be noted, is not 
shared by all investigators.*:°"°* Some work- 
ers emphasize that little information is avail- 
able on food actually consumed as distinct 
from data on food available for consumption. 
They further stress the difficulty of estimating 
waste of fats in cooking. Based on these and 
other considerations they suggest that there 
has been little or no increase in fat consump- 
tion in twentieth-century America. These 
writers are also skeptical about the data indi- 
cating an increase in coronary disease inci- 
dence in middle-aged men over these years. 
Thus these authors imply that both fat intake 
and coronary disease incidence have been high 
since the turn of the century. If these are actu- 
ally the facts, and the two phenomena are so 
correlated, this certainly is not inconsistent 
with the nutritional-metabolic theory. 

In this connection one other problem merits 
attention. Even if fat intake has increased since 
the turn of the century, it was, as already 
noted, high even then. If coronary disease in- 
cidence in middle-aged men was much lower 
then, as some data suggest, why this lack of 
correlation? This question highlights the need, 
in evaluating the trends over the last 40 to 60 


*The slight decline in total calorie ingestion must be 
assessed in terms of another related phenomenon, the de- 
cline in physical activity. The problem of the possible 
effects of sedentary life on lipid metabolism and athero- 
genesis is discussed later on in this review. 
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years, to focus attention not only on evolvir 
dietary patterns but also on the interplay bh. 
tween diet and psychologic stress, and ev: 
diet and large-muscle activity. 

Thus the apparent changes with time in pa 
terns of diet and disease may or may not |} 
significantly interrelated as to cause and e! 
fect. As already suggested, these decades wi! 
nessed manifold changes in urbanization, aut: 
mobile transportation, cigarette consumptio: 
sedentary work, and so on, phenomena en 
phasizing the need for multifactorial analysi- 
of atherosclerotic disease causation. Becaus: 
of these complexities and the limitations o/ 
both the mortality and the nutritional data. 
plus the insurmountable obstacles to their fur 
ther delineation, extreme caution is essential 
in interpreting them; the danger of “reading” 
cause and effect into the statistical correla- 
tion is particularly acute. With these reserva- 
tions it is not inappropriate to note both the 
suggestive positive correlations and their con- 
sistency with extensive findings from other 
sources. Again it is valid to conclude that the 
concepts of the nutritional-metabolic theory 
are certainly not contradicted by these data. 
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NUTRITION IN CLINICAL MEDICINE 


Obesity: Etiology and 
Pathogenesis 


JEAN MAYER* 


Harvard University School of Public Health, Boston 


Ow xy a few studies of weight reduction based 
on large groups of patients and pursued for a 
year or longer are available. In general, re- 
sults are not encouraging. They show that it is 
relatively easy to obtain weight reduction in 
most patients for a short time, but that pro- 
longed success is rare. This was demonstrated 
in Boston by a three year study’ of nearly 200 
patients, of whom half received individual 
clinical instruction while the other half par- 
ticipated in group therapy. Three years after 
treatment was initiated, only three patients 
had reduced to or below their “ideal” weight. 
These patients initially were only 9, 10 and 13 
per cent overweight, respectively, while the 
average figure for the group was 40 per cent 
overweight. (The limitations of gauging obesi- 
ty by referring to tables have been discussed 
in the previous article* in this series.) Fifty 
per cent of the patients studied had lost some 
weight at the end of three years, but the re- 
maining patients had maintained or increased 
their excess weight. Obviously, failure of this 
magnitude calls for reappraisal of the problem. 


*Associate Professor of Nutrition, Harvard University School of Public 
Health, Boston, Massachusetts. 
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Granting that obesity results from an intake 
of food in excess of the output of energy, these 
results indicate that we do not know how to 
control food intake. 

Hilde Bruch, a pioneer in the study of 
psychiatric aspects of obesity, has observed, 
“In this field we know all the answers; it is the 
questions we do not know.” If we dig beneath 
the surface of easy generalization, we realize 
how little we understand of the mechanism of 
regulating food intake and, hence, of the eti- 
ology and pathogenesis of the obesities. As in 
any other disease condition, successful treat- 
ment of obesity must be based on proper diag- 
nosis and identification and on understanding 
the mechanism of development of the condi- 
tion. While recent experimental work cannot 
yet fulfill these various criteria, it points to- 
ward future clinical advance and may thus be 
useful in considering the obesities. 


Mechanism of Regulating 
Food Intake 


Gastric factors—The earliest experimental 
approach to the problem of hunger was made 
by Cannon, who found that sensations of hun- 
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ger appeared simultaneously with contractions 
of the stomach. In further investigations, 
Carlson® showed that in starvation the fre- 
quency and intensity of the empty stomach’s 
contractions became progressively more pro- 
nounced—at least until the fourth day. Carl- 
son actually based an entire theory of the con- 
trol of hunger in health and disease on the 
appearance and inhibition of gastric hunger 
pangs. His ideas were widely accepted. 

Doubt concerning the central role of the 
stomach in the mechanism regulating food in- 
take arose not only from our increasing under- 
standing of the role of hypothalamic struc- 
tures but also from the work of Adolph, who 
showed that diluting the ration of experi- 
mental animals with inert material and thus 
increasing its “bulk” (the “stomach-filling” 
property of advertisements for methylcellu- 
lose) had only a very transient influence on 
food intake. Grossman and Stein‘ found that 
vagotomy and sympathectomy, which elimi- 
nate respectively the pattern of gastric con- 
tractions and the consciousness of gastric 
pangs, while eliminating the gastric compo- 
nents of hunger, do not affect the timing or 
the intensity of the extragastric components 
(feelings of weakness and emptiness associ- 
ated with the desire for food). 

Recent studies on experimental animals and 
on human subjects have re-emphasized the ex- 
cellent correlation between the presence of 
hunger contractions and the existence of the 
hunger state, hunger feelings and hunger be- 
havior. Further investigation in this writer’s 
laboratory has shown that damage to the ven- 
tromedial area of the hypothalamus impairs 
the response of gastric contractions to gluca- 
gon (see below). Gastric contractions thus ap- 
pear to be one of the elements in the total 
awareness of hunger, and they can be inte- 
grated in a general scheme which includes also 
metabolic phenomena and at least two sets of 
centers in the hypothalamus (figure 1). 

Central nervous system—Pathologic studies 
of patients with hypothalamic obesity first es- 
tablished the importance of this general area 
in the control of food intake. Experimental 
work by investigators on both sides of the 
Atlantic clearly eliminated pituitary lesions 
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FicuRE 1. An integrated view of the mechanism o/ the 
regulation of food intake. 


from the possible causes of obesity. Identifica- 
tion of the areas in which lesions will cause 
obesity was advanced by surgical exploration 
and through the use of stereotaxic instruments. 
These devices make it possible to place elec- 
trodes in the brain of standard-sized animals 
in reproducible positions that are set in refer- 
ence to a rigid set of rectangular or spherical 
coordinates. 

Intensive studies of the rat, particularly by 
Brobeck, have shown that bilateral destruc- 
tion of the ventromedial nuclei was necessary 
for the rapid development of obesity, although 
a slow increase in adiposity may follow uni- 
lateral lesions. This writer found that bilateral 
involvement of the ventromedial area also 
caused hyperphagia and obesity in mice. 
Others have demonstrated that obesity follows 
superficial lesions of the base of the anterior 
hypothalamus in the monkey, while lesions 
caudal to the paraventricular nuclei which in- 
tercept descending fibers leaving the ventro- 
medial nuclei produce obesity in the dog. 
Damage to the ventromedial portion of the 
thalamus and rostral mesencephalic tegmen- 
tum also produces obesity in the monkey. 
Frontal lobotomy and selective decortication 
cause hyperphagia in rats and, frequently, in 
humans. Conversely, Anand and Brobeck’” 
found that rats stopped eating entirely follow- 
ing bilateral destruction of the more lateral 


POSTGRADUATE MEDICINE 





parts of the hypothalamus. The areas destroyed 
included the extreme parts of the lateral hypo- 
thalamic nucleus at the same rostrocaudal level 
as the ventromedial nucleus. Morrison and 
Mayer further defined the anatomic localiza- 
tion of these lateral areas and showed that 
while these lesions cause adipsia as well as 
aphagia, the aphagia is not a result of the 
adipsia. Stimulation in the vicinity of the 
mammillothalamic tract produces morbid ap- 
petite for not only edible but also indigestible 
material. Temporary increases in food intake 
follow electric stimulation of the lateral hypo- 
thalamus at the level of the ventromedial 
nucleus. 

In a particularly careful study involving 
sheep and goats, Larsson’ found that electric 
stimulation of the hypothalamus just caudal to 
the optic chiasm, backward throughout the 
hypothalamus, and lateral to the sagittal level 
through the descending columns of the fornix 
and the mammillothalamic tracts results in 
hyperphagia. The most pronounced effect was 
obtained by stimulating the region of the lat- 
eral hypothalamic nucleus anterior to the de- 
scending columns of the fornix or at the same 
transverse level as this tract. It also has been 
shown that electric stimulation of different 
hypothalamic areas can produce inhibition or 
activation of the movements of the stomach 
and intestine. 

We are thus led to the concept that a num- 
ber of structures, some peripheral in nature, 
are concerned with the mechanism of regulat- 
ing food intake. Gastrointestinal structures are 
particularly involved. Although gastric con- 
tractions, in part controlled by hypothalamic 
centers (via the Schutz bundle and vagus 
nerves), cause consciousness of hunger ( prob- 
ably via the splanchnic nerves), they perhaps 
are not quantitative determinants. Oral struc- 
tures undoubtedly are involved, as has been 
shown by a number of experiments demon- 
strating the influence of taste on intake; how- 
ever, their role is of limited importance. An- 
liker and Morrison have shown that rats will 
regulate their food intake even when the mouth 
is bypassed by feeding through a gastric fis- 
tula. The most important regulating structures 
are a system of central areas, some cortical 
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and some situated at intermediary points be- 
tween the hypothalamus and the cortex. Vari- 
ous types of stimuli will influence these struc- 
tures at various levels (figure 1). It is very 
interesting to note that recently developed be- 
havioral technics have partially elucidated the 
role of some of these structures, especially that 
of the ventromedial nuclei. 

Adjustment of food intake to metabolic 
need—Legitimate preoccupation with obesity 
as a widespread health problem has tended 
to obscure the fundamental fact that the ma- 
jority of mammalians, including most humans, 
do regulate their food intake; i.e., they adjust 
their caloric intake to their caloric require- 
ments. Until a few years ago, studies of the 
regulation of food intake were hampered by 
lack of recording technics. Food intake for 
large animals and man was determined on a 
daily basis or, at best, on a meal basis. New 
technics permit the recording of every mouth- 
ful of food and every tongueful of water taken 
by experimental animals. The animals studied 
may be normal or they may have lesions in 
various areas of the central nervous system. 
It thus becomes possible to relate behavior to 
the corresponding structures. For example, 
during the course of the day, normal animals 
exhibit a period of rapid eating followed by a 
period of satiety. Animals with ventromedial 
hypothalamic lesions do not show any increase 
of the rate of ingestion (which constitutes a 
behavorial measure of hunger) over the maxi- 
mal rate of ingestion of normal animals. But 
the satiety plateau has disappeared. This find- 
ing and related results confirm that the role of 
the ventromedial area is to brake a constantly 
activated feeding area. Lesions of the ventro- 
medial area also eliminate the increase in food 
intake which normally follows exposure to cold 
or prolonged exercise. It thus seems probable 
that the metabolic state intervenes to regulate 
food intake by modulating the inhibition ex- 
erted by the ventromedial area on a constantly 
activated feeding mechanism originating in 
part in the lateral area. Of course, many other 
regulations, such as that of circulation, are 
affected by modulating inhibitions. 

The nature of the mechanism by which 
metabolic events influence the ventromedial 
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area is especially interesting. Brobeck'’ pro- 
posed a theory in which variations of heat 
production, particularly those associated with 
specific dynamic action of food, directly regu- 
late food intake. While it is doubtful that heat 
production as such does, in fact, play a direct 
role in the quantitative adjustment of intake 
to requirements, a degree of facilitation or 
inhibition attributable to small temperature 
variations in the hypothalamus remains an 
interesting probability. Soulairac* suggested a 
limited but intriguing theory which primarily 
emphasized the rate of absorption of carbo- 
hydrate through the gastrointestinal tract. 
However, while it has been confirmed that 
prolonged overconsumption of a high carbo- 
hydrate diet increases the rate of intestinal 
absorption of glucose, this is a secondary phe- 
nomenon which may help to perpetuate the 
hyperphagia but does not appear to be of etio- 
logic significance. 

The glucostatic hypothesis, which the author 
and his associates (particularly Van Itallie) 
proposed and which Stunkard and co-workers 
supported, postulates that the influence of the 
metabolic state on feeding behavior and its 
role in regulating food intake are mediated 
through the rate of passage of glucose or of 
ions associated with the passage of glucose, 
e.g., glucose phosphate and potassium, into 
the cells of the ventromedial hypothalamic 
area. When first proposed, the theory seemed 
difficult to test directly because of the appar- 
ent inaccessibility of the hypothalamus. For 
this reason, initial efforts were concentrated 
on correlating feelings of hunger, gastric hun- 
ger contractions, and hunger behavior with 
peripheral measurements of the utilization of 
glucose by the critical midbrain area. It has 
since been shown that the metabolism of car- 
bohydrates in the ventromedial hypothalamic 
area does, in fact, present certain idiosyn- 
crasies which make it much more representa- 
tive of metabolic events in the body as a whole 
rather than in the central nervous system. It 
was shown that the presence or absence of 
hunger sensations in normal persons in various 
states of nutrition and in diabetic patients cor- 
related well with respectively small and large 
arteriovenous or capillary-venous glucose dif- 
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ferences (“A-glucose”). Stunkard and \\ olf 
have confirmed this correlation. In addit on. 
they have shown that the presence of gas ric 
hunger contractions correlates well with - ib. 
jective hunger feelings and small arteri: ve- 
nous differences, while the absence of hun :er 
contractions correlates with the absence of 
hunger feelings and large 4-glucose value- 

Bernstein and Grossman” interpreted the 
fact that glucose infusions do not invaria)ly 
eliminate hunger as an insuperable objection 
to the glucostatic theory. The question was 
successfully re-examined by Stunkard and 
Wolff,’® who infused 50 ml. of a 50 per cent 
solution of glucose in 40 normal and diabetic 
subjects. Gastric hunger contractions were 
eliminated in 19 persons. Ten and 20 minutes 
after the infusion, arteriovenous differences 
were significantly higher in the persons in 
whom gastric contractions were eliminated, 
indicating a more active utilization of carbo- 
hydrates. In 14 of the 19 persons, contrac- 
tions resumed after a lapse lasting an average 
of 47 minutes. In the other five persons, ar- 
teriovenous differences (A-glucose) remained 
elevated. 

Administering glucagon, the pancreatic gly- 
cogenolytic factor which apparently acts 
through activation of hepatic phosphorylase, 
is a more reproducible method of increasing 
the availability of carbohydrates to nonhepatic 
tissues. Glucose thus released is well utilized, 
and both the blood glucose level and A-glucose 
are invariably increased when this hormone is 
administered. Over 50 experiments on humans 
have been conducted since the first report on 
the effect of glucagon on gastric contractions.'° 
In all cases, gastric contractions and hunger 
sensations were immediately and strikingly 
eliminated by administration of glucagon. At 
the same time, 4-glucose values were drastical- 
ly increased. As these waned (after variable 
intervals), hunger sensations and gastric con- 
tractions reappeared, even at absolute levels of 
blood glucose, which continued to be higher 
than the fasting values. Particularly striking 
was Stunkard’s" observation on a decorticate 
starved patient in whom continuous gastric 
hunger contractions were eliminated by ad- 
ministration of glucagon when attempts to 
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eliminate contractions by other methods (ex- 
cluding ingestion of food) had failed. Gluca- 
von also eliminates gastric contractions in 
rats, in which intragastric balloons can also 
be inserted. In these animals, it is possible to 
correlate the presence or absence of gastric 
contractions with behavior through the use of 
operative conditioning technics. 

An even more cogent indication in favor of 
using a glucostatic component in the regula- 
tion of food intake is that goldthioglucose, 
but not other goldthio compounds of similar 
toxicity, produces destructive lesions in the 
ventromedial hypothalamic area. These lesions 
are most severe in the ventromedial nuclei, 
but they also involve the ventral part of the 
lateral hypothalamic area, the arcuate nucleus, 
and the median eminence. Goldthiosorbitol 
does not cause such lesions or produce obesity, 
in spite of the structural similarity between 
glucose and sorbitol. Similarly, compounds in 
which gold is linked by a sulfur bridge to nor- 
mal metabolites other than glucose, such as 
malic acid, caproic acid or glycerol, do not 
induce hypothalamic lesions or obesity. Gold- 
thioglucose-hypothalamic lesions can be in- 
duced in rats as well as in mice. It thus ap- 
pears that gold destroys the ventromedial 
hypothalamic cells because of the peculiar 
affinity for glucose displayed by these cells. 
Forssberg and Larsson’* have shown that this 
particular hypothalamic area exhibits an atypi- 
cal glucose and phosphate metabolism. 

While it thus appears probable that the 
regulating mechanism is in part glucostatic, its 
quantitative operation is still not understood. 
Some indications of the over-all characteris- 
tics are available. The intake in adult animals 
is in constant ratio to the output. A. Mayer 
and co-workers further showed that the preci- 
sion of regulation in caged animals was better 
when the energy output was increased by ex- 
posure to cold. Recent studies have demon- 
strated that the precision of the regulation is 
better when animals and men have to perform 
moderate exercise than when they are inac- 
tive. In rapidly growing animals (rats, chick- 
ens, pigs) on good diets, food intake seems to 
be so determined that the thermochemical 
efficiency of growth, i.e., the ratio of calories 
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deposited to calories ingested, is constant from 
weaning to puberty. No data of this type have 
been established for children. It is also possi- 
ble that in addition to the short-term mecha- 
nism which operates to adjust intake to out- 
put, another mechanism—slower, somewhat 
sluggish and perhaps based on the state of 
fat depots—intervenes to correct imprecisions 
of the short-term mechanism on a long-term 
basis and permit greater constancy of adult 
size and growth rate. 


Multiple Etiology of Obesity 


The development of obesity can be consid- 
ered from the viewpoint of either etiology or 
pathogenesis. The various etiologies are per- 
haps best considered by the classic epidemio- 
logic approach, dividing causative factors into 
those pertaining to the host, the agent and the 
environment and thus considering genetic, 
traumatic and environmental elements (figure 
2 and table 1). Although such a distinction 
is useful, it obviously entails a certain degree 
of oversimplification. For obesity to develop, 
there must be a permissive interaction of 
genetic and environmental factors or of trau- 
matic factors with genetic and environmental 
background. However, this very simplification 
permits a useful classification through simply 
singling out the characteristic element in the 
etiology. 

Genetic factors in obesity are easily demon- 
strated in experimental animals. For example, 
a yellow dominant form of obesity in the 
mouse has been recognized for some time. The 
obesity is associated with a yellow color of its 
coat, unless this coloration is superseded by 
the albino gene. The homozygous combination 
of genes is lethal. Female mice are hypercho- 
lesteremic and are fatter than male mice. 

A recessive form of obesity, the hereditary 
obese-hyperglycemic syndrome, has been 
studied more extensively in this writer’s labo- 
ratory and will be considered in greater detail 
below (as the example of metabolic obesity in 
table 2). Animals with this syndrome do not 
mate; the condition is perpetuated by mating 
nonobese carriers of the obese gene. The NZO 
syndrome also is recessive but differs from the 
obese-hyperglycemic syndrome in spite of cer- 
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IN MICE 


Genetic: 


Of hypothalamic origin: 


Of endocrine origin: 


Otherwise induced: 
IN RATS 
Genetic: 


Of hypothalamic origin: 


Of other central nervous system origin: 


Of endocrine origin: 


Otherwise induced: 
IN DOGS 
Genetic: 


Of hypothalamic origin: 


Otherwise induced: 
IN MONKEYS 


Of hypothalamic origin: 


Of other central nervous system origin: 


IN FARM ANIMALS 
Genetic: 
Of endocrine origin: 


Otherwise induced: 


IN MAN 


Genetic: 


Of hypothalamic origin: 


Of other central nervous system origin: 


Of endocrine origin: 


Otherwise induced: 


TABLE 1 


Types oF Opesiry 


Yellow obesity, associated with coat color: heterozygous, dominant 
acter, normal mating. Hereditary obese hyperglycemic syndrome: 
zygous, recessive character, absence of mating. NZO obesity: homoz) 
recessive character, normal mating 


Spontaneous; surgically induced; induced by goldthioglucose 
Caused by injection of pituitary tumors secreting adrenocorticot 
hormone 


By high fat diet 


Associated with diabetes 
Induced by bilateral or unilateral lesions 
From frontal lobe damage 


From hypertrophy of adrenocortical tissue; prolonged treatment wi 
protamine zine insulin or insulin with forced feeding; after thyroidecton 
with hypothalamic lesions or with forced feeding 


By immobilization; high fat diet; conditioning 


In the Shetland sheep dog, recessive character 


Spontaneous; surgically induced; paraventricular degeneration caused by 
corticotropin or cortisone 


By immobilization 


Surgically induced 


Surgically induced by lesions of the thalamus 


In strains selectively bred for fat, particularly in pigs 


Induced by castration and by estrogens in fowl; by castration and im 
plants of estrogens in male cattle 


By immobilization in pigs, cattle and geese; by forced feeding in geesé 
for production of foie gras 


In congenital adipose macrosomia; in monstrous infantile obesity; asso 
ciated with Laurence-Moon-Biedl syndrome; associated with hyperostosis 
frontalis interna; associated with von Gierke’s disease; in familial hypo- 
glycemosis (congenital lack of alpha cells); in genes predisposing to 
obesity 


In adiposogenital dystrophy, with discrete or diffuse hypothalamic in- 
jury; occasionally with panhypopituitarism and narcolepsy; Kleine-Levin 
syndrome 

After frontal lobotomy; in association with cortical lesions, particularly, 
bilateral frontal lesions 


With insulin-producing adenoma of the islets of Langerhans, with diffuse 
hyperplasia of the islets. and in association with diabetes; with chromo- 
phobe adenoma of the pituitary without hypothalamic injury; in Cush- 
ing’s syndrome (hyperglycocorticoidism); from treatment with cortisone 
or adrenocorticotropic hormone; in the Bongiovanni-Eisenmenger syn- 
drome; in disorders of the reproductive system including gynandrism 
and gynism, aspermatogenic gynecomastia without aleydigism, male hypo- 
gonadism (sometimes with bulimia), postpuberal castration, menopause, 
ovarian disorder, paradoxical (Gilbert-Dreyfus) disorder 

By immobilization in adults and children; psychic disturbance; social and 
cultural pressure 
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in resemblances. Mice with the NZO syn- 
irome mate and produce offspring; they also 
resent abnormalities of metabolism of carbo- 
hydrate which are different from those ex- 
hibited by mice with the obese-hyperglycemic 
syndrome. Many other forms of genetically 
transmitted obesities have appeared from time 
to time in mice colonies; a hereditary tenden- 
cy to spontaneous degeneration of ventro- 
medial nuclei with resultant hypothalamic 
obesity has been particularly noted. Genetic 
obesity also has been observed in rats, dogs 
and chickens. In animal husbandry, obese ani- 
mals, especially pigs, formerly were selected 
for breeding in order to produce animal fats. 
The current trend is to breed nonobese ani- 
mals in this species, since lard is no longer in 
much demand and lean meat is desired. 

Genetically determined accumulations of lip- 
ids other than triglycerides have been demon- 
strated in man in the Niemann-Pick and Tay- 
Sachs diseases ( phospholipids), in Gaucher’s 
disease (cerebrosides), and in the Schiiller- 
Christian disease (cholesterol and its esters). 
A clear-cut but isolated association of obesity 
and genetic lesions can be demonstrated in 
the frequent occurrence of general or localized 
obesity in Von Gierke’s disease, in the macro- 
somia adiposa congenita syndrome and some 
other rare diseases (table 1), and in the sex- 
limited steatopygia of Bushmen and Hotten- 
tot women. 

More cogent evidence is derived from stud- 
ies of twins. As in other genetic conditions, 
pathologic or other characteristics which are 
always or nearly always present in both iden- 
tical twins, but rarely or never present in both 
fraternal twins, are hereditary. This statement 
does not imply the reverse, i.e., that charac- 
teristics which are found in each member of 
both types of twins are not hereditary. New- 
man and Von Verchuer have shown that iden- 
tical twins have much more similar weights 
than have fraternal twins; when identical twins 
are reared in different environments, differ- 
ences in weight are increased. This demon- 
strates that while the genetic factors play a 
paramount role in determining body weight, 
the environmental factors also are important. 

In the light of such definite demonstrations 
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of the influence of genetic factors on normal 
weight, studies of the familial incidence of 
obesity assume additional significance from 
the viewpoint of hereditary determination. In 
73 per cent of a series of over 1000 obese pa- 
tients in Vienna, Bauer found that either one 
or both parents were obese. This figure agrees 
with that determined by Rony in Chicago, who 
found parental obesity in 69 per cent of obese 
patients studied. In his studies in Philadel- 
phia, Angel found that half of the offspring of 
one obese and one average parent were obese, 
as were two-thirds of the offspring of parents 
who were both obese. Eighty per cent of the 
obese children had at least one obese parent: 
both parents of 25 per cent were obese. Simi- 
lar proportions were found in a number of 
separate studies conducted in Boston. 

While there is evidence to support the idea 
that there are genes which predispose to obesi- 
ty, the mechanism of transmission is still ob- 
scure. Because both environmental and heredi- 
tary factors are involved and because many 
types of obesity are probably considered simul- 
taneously, the incidence of obesity, the sex ra- 
tios, etc. in children of obese and nonobese 
parents do not fit any simple pattern. It has 
been stated that there are fewer male offspring 
and larger families among the progeny from 
marriages of men of average weight to women 
who are either average weight or obese than 
among the offspring of either an obese man 
and an average woman or an obese man and 
an obese woman. This would suggest that one 
of the genes predisposing to obesity is a reces- 
sive sex-linked lethal gene, but data are as yet 
inadequate to confirm this hypothesis. To the 
hereditary factors predisposing to obesity 
through physiologic factors may be added 
hereditary psychologic characteristics. The 
next article in this series will point out that 
the part played by hereditary factors in deter- 
mining obesity actually can be a useful tool 
in the detection and early prevention of this 
condition. 


Traumatic Factors 


A number of physiologic as well as psycho- 
logic factors may lead to obesity. As previous- 
ly mentioned, lesions have been produced in 
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TABLE 2 


ComparisON BETWEEN REGULATORY AND METABOLIC Osesities: Two ILLUsTRATIONS WuHicu 
Have Been Optainep IN LITTERMATES: GOLDTHIOGLUCOSE OBESITY AND 
OBESE-HYPERGLYCEMIC SYNDROME IN MICE 





OBJECT OF COMPARISON 


Etiology 


Pathology and mechanism 


Energy balance 


Effect of diet 


Effect of weight reduction 


Resistance to cold 


Blood glucose levels 


Total blood lipids 


Blood cholesterol levels 


Effect of hormones 


Mating behavior 


Lipogenesis 


Cholesterogenesis 


Acetate pool and turnover 


Liver glycogen turnover 
Enzymatic activities 
Intestinal absorption 


Body composition; size of organs 


Retention of steroid hormones 
Ketone levels during normal eating 


Ketone levels during fasting 


OBESE-HYPERGLYCEMIC SYNDROME 
Mendelian recessive 


Pancreatic dysfunction; hyperplasia of 


| islets of Langerhans; increased insulin 


and glucagon secretion 


Positive through moderate hyperphagia; 
moderate or small increase in oxygen 
consumption; drastically decreased 
activity 


Maximal weight gain on high carbo- 
hydrate, less on protein, less or 
decreased on high fat 


Composition remains obese; i.e., animal 
loses nitrogen as well as fat and is still 
obese when weight is normal or below 
normal 


Drastically reduced 


Generally hyperglycemic; further 
increased by growth hormone, etc. 


Elevated 


| Elevated; further elevated by growth 


hormone, etc. 


Abnormal sensitivity to hyperglycemic 
effects of growth hormone, glucagon, 
etc.; increased resistance to insulin 


Absence of mating 

Increased with hyperphagia; increased 
in fasting 

Increased in fasting 


Increased pool; greatly increased 
turnover 


Greatly increased 
Increased liver phosphorylase 
Increased in proportion to hyperphagia 


High body fat; decreased protein; 
cholesterol content increased with 
weight; enlarged liver, heart, pancreas, 
thymus, adrenals; decreased uterus, 
ovaries, brain 


Increased in proportion to body fat 


Slightly increased 


| Decreased 


COLDTHIOGLUCOSE-INDUCED OBESITY 


1 mg. goldthioglucose per gram of 
body weight 

Hypothalamic lesions (destruction of 
cells regulating intake in ventromedi 


area) 


Positive through considerable 
hyperphagia 


Maximal weight gain on high fat, less 


| on carbohydrate, decreased on high fat 


Brings body composition back to 
normal 


Normal 


Normal 


| Elevated 


Normal 


Normal 


Less frequently than normal; normal 
pregnancies and lactations 


Increased with hyperphagia; normal 
when fasting 


Normal when fasting 


Normal 


Normal phosphorylase 
Increased in proportion to hyperphagia 


High body fat; slightly increased 
protein; cholesterol content normal; 
enlarged liver, kidneys, ovaries and 
uterus 


Increased in proportion to body fat 


| Slightly increased 


Normally elevated 
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Host 


Genetic: dominant, 
recessive, sex- 
linked, etc. 








Congenital 


\ 


Exercise 
Temperature (?) 


animals) 


factors 


Multiple factors in hyperphagia 


= 


N "4 secreting tumors) 


Hyperphagia Psychic trauma: (mediated 


Nature of diet (e.g., high fat diet) 


Conditioning (experimental 


Socioeconomic and cultural 


Environment 




















Agent 


Surgical damage: (hypothalamus, 
frontal lobe, etc.) 


Chemical damage: (to hypothalamus, 
goldthioglucose) 


Hormone imbalance: (experimental 
or clinical hormone 
administration, hormone- 


through abnormal 

carbohydrate metabolism 
or purely at the 
cortical level) 


Mf 


FIGURE 2. A schematic view of constitutional (genetic and congenital), traumatic and en- 


vironmental factors in the etiology of obesity. 


experimental animals by stereotaxic technics 
and by introducing goldthioglucose into the 
hypothalamus and other parts of the central 
nervous system. While hypothalamic events 
appear to dominate the subcortical picture 
and hypothalamic hyperphagia may be a se- 
quela of encephalitis as well as of increased 
pressure due to pituitary tumors, lesions of 
the frontal lobe may be of greater interest in 
interpreting psychogenic obesity. Cobb’* re- 
ported that 70 of 74 patients subjected to 
frontal lobotomy had an increase in appetite. 
The associated symptoms were lack of initia- 
tive in 73 patients (30 persistent), procrasti- 
nation in 56 patients (29 persistent), and lazi- 
ness in 52 patients (22 persistent). Similar 
results have been confirmed by other authors. 

Endocrine factors in obesity have been the 
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object of extremes in fashion. In the early 
part of the century, haziness about the distinc- 
tion between myxedema and obesity and the 
mistaken belief that Frohlich’s syndrome was 
of pituitary origin led enthusiasts to expect an 
early solution of the problem of obesity along 
purely endocrine lines. In a second period of 
investigation, the possibility that endocrine 
factors may directly or indirectly cause the 
hyperphagia leading to obesity or may orient 
metabolism toward a greater rate of lipo- 
genesis was discounted in all save rare and 
exceptional cases. It may be more realistic to 
remember that while it is true that hypopitui- 
tarism or hypothyroidism as such does not 
cause obesity, it is known that a number of 
hormones influence food intake and fat me- 
tabolism. In view of their close relationship, 






it is not surprising that an endocrine dis- 
turbance which affects metabolism of carbo- 
hydrate usually also affects regulation of food 
intake. Obesity can be induced in experimen- 
tal animals by prolonged treatment with long- 
lasting insulin. Combination of thyroidectomy 
or propylthiouracil treatment with insulin 
leads to rapid development of obesity. The 
obese-hyperglycemic syndrome in mice, in 
many ways similar to maturity-onset diabetes 
in man and which is generally associated with 
obesity, appears to be due to a hyperplasia 
of the islets of Langerhans, increased insulin 
secretion, and probably increased glucagon se- 
cretion as well. The yellow obese mice and 
NZO obese mice also show disturbances of 
carbohydrate metabolism which are probably 
of endocrine origin. Grafting of ACTH-secret- 
ing pituitary tumors in mice of the LAF, 
strain also has been used to produce obesity, 
a syndrome which is in some respects similar 
to Cushing’s syndrome in man. 

In man, the response of body weight to sex 
hormones administered under various condi- 
tions is not well known. The response of ex- 
perimental animals to both sex hormones and 
gonadectomy varies with the species and con- 
ditions. Similarly, it has been stated that cas- 
tration after puberty in men seems to promote 
obesity; castration before puberty prolongs 
growth. Of perhaps greater relevance to the 
possibly endocrine etiology of some cases of 
obesity in man are the frequent deviations of 
glucose tolerance from both sides of the nor- 
mal in obese patients. In addition, Stunkard 
and others observed that episodes of particu- 
larly acute hyperphagia in obese patients, in- 
cluding those brought about by psychogenic 
factors, often are preceded or accompanied by 
marked disturbances of carbohydrate metabo- 
lism. It appears therefore reasonable to con- 
clude that endocrine factors, particularly those 
centered in the pancreas and perhaps also in 
the adrenals, may play a more significant role 
in human obesity than has been heretofore 
suspected. 

Finally, there is little doubt that psycho- 
logic trauma may lead to the development of 
hyperphagia in certain persons, as it does in 
experimental animals. While in animals the 
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technics used are simple conditioning meth« |s 
(the animals are punished if they do not oy 
eat), the sequence of events is obviously mo e¢ 
complex and not well understood in man. T 
fact that the same psychologic trauma m: y 
cause hyperphagia in some persons and pai- 
tial anorexia in others may provide an exai 
ple of the interaction of physiologic and psy- 
chologic factors. 


Environmental Factors 


A number of environmental factors, such a- 
diet, exercise, temperature, culture, etc., ar: 
important in determining obesity. The availa 
bility of enough food to permit an intake in 
excess of expenditure is obviously a necessary 
prerequisite. The nature of the diet also may 
be of importance. It has been shown that cer- 
tain strains of rats and mice become sponta- 
neously obese on high fat diets. Their regula- 
tory mechanism, adequate to cope with diets 
lower in fat, seems unable to adjust when the 
diet contains a very high (60 per cent or 
more) proportion of calories as fat. Hypo- 
thalamic-hyperphagic rats and mice become 
fatter quicker on a high fat diet. By contrast, 
obese-hyperglycemic mice become obese 
quicker on high carbohydrate diets. These ob- 
servations indicate that the influence of diet 
composition varies according to different con- 
stitutional factors. 

While it has been well established that 
obesity in man follows the habitual ingestion 
of a caloric intake in excess of energy ex- 
penditure, until recently there has been little 
reliable information comparing the selection 
of nutrients or the meal patterns of obese per- 
sons with those of similar groups of nonobese 
persons. It has often been stated that obese 
persons eat more frequently, often eat enor- 
mous amounts of food at one sitting, derive 
a larger proportion of their caloric intake from 
evening meals and snacks, or consume most 
of their food in one meal. However, many such 
statements have been made without confirma- 
tory evidence. 

In a study conducted in Boston, Dr. Beau- 
doin and this writer found that the average 
caloric intake of a group of obese women was 
derived from the same proportion of calories 
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from fat (37 per cent) and carbohydrate (49 
per cent) as that of a comparable group of 
women of normal weight (control group). The 
women in both groups ate substantial snacks. 
lhe center of gravity of caloric consumption 
appeared to be shifted to the later hours of the 
day in the obese as compared with the control 
group. These observations, particularly the 
high caloric intake during the evening meal 
and evening snacks, have been confirmed by 
others. Stunkard coined the apt designation 
of the “night eating syndrome” for this phe- 
nomenon. Of course, it is possible that when 
we know better how to type obesities we will 
be able to associate certain types of cravings 
for food with certain types of obesities, but 
the statistical foundation for indicting certain 
foods is lacking at this point. The importance 
of considering the intake of excess calories in 
the evening in the treatment of obesity will 
be explained in the next article of this series. 

The influence of the level of activity, all too 
often minimized, was discussed at length in 
a preceding article in this series. Little is 
known at this time about the influence of en- 
vironmental temperature on obesity. Exposure 
to moderately cold temperatures tends to pro- 
duce an appreciable increase in stores of fat 
and an elevation of the iodine number in the 
fat depots in animals. An experiment on army 
personnel showed that shifts from a hot to a 
cold environment tended to lead to an increase 
of a few pounds in body weight. Increase in 
weight was more marked in persons who had 
short daily exposure to cold than in persons 
who had markedly increased caloric expendi- 
ture because of prolonged exposure to cold. 

It is obvious that familial, socioeconomic 
and cultural factors also are important in the 
development of obesity. Familial and social 
environments help to determine eating pat- 
terns. Parental preoccupation with the health 
of children often results in directive overfeed- 
ing, which eventually may be metabolically 
and psychologically self-perpetuating. In many 
societies, the value of food as a symbol of eco- 
nomic security and as a token of good will 
leads families and groups of friends to congre- 
gate at frequent intervals around excessive 
amounts of appetizing foods and “fermented” 
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beverages. Significant events of human life, 
from christening to burial, and commercial 
transactions thus may be marked by almost 
compulsive, self-inflicted forced feeding. 


Dual Pathogenesis of Obesity: 
Regulatory and Metabolic 
Forms of Obesity 


This writer and his associates have been led 
to introduce a general distinction between 
regulatory obesities, in which the primary im- 
pairment is in the central mechanism regulat- 
ing food intake, and metabolic obesities, in 
which the primary lesion is an inborn or ac- 
quired error in the metabolism of tissues other 
than the regulating centers. In regulatory 
obesities, habitual hyperphagia may lead to 
secondary metabolic abnormalities. In meta- 
bolic obesities, peripheral metabolic dysfunc- 
tion may in turn interfere with the proper 
function of the central nervous system. This 
difference has been illustrated in the labora- 
tory by comparing different types of obesity 
in mice. Results of this study are presented in 
table 2. Points of comparisen other than those 
presented in the table have been drawn, but 
the latter suffice to establish the fact that cer- 
tain characteristics are nonspecific conse- 
quences of hyperphagia and obesity and are 
found in both regulatory and metabolic obesi- 
ties. Examples of such characteristics are in- 
creases in fat content, intestinal absorption, 
total blood lipids or lipogenesis under ad 
libitum feeding. Characteristics such as in- 
creased lipogenesis and cholesterogenesis un- 
der fasting conditions, maintenance of a high 
fat content even when weight is reduced to 
normal or below normal levels, and failure of 
blood ketones to rise normally when the ani- 
mal is fasted are found in metabolic obesities, 
not in regulatory obesities. In addition, certain 
characteristics are specific for one or another 
metabolic obesity; for example, liver phos- 
phorylase activity is elevated in the obese- 
hyperglycemic syndrome, while phosphorylase 
activity is normal but hepatic glucose 6-phos- 
phatase is increased in the obesity induced by 
ACTH-secreting tumors. 

At this time, similar documented distinc- 
tions cannot be applied to various classes of 
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obesity in man. However, research is actively 
proceeding in this field; the study of the re- 
action of blood ketones to fasting is particu- 
larly promising. It is hoped that before too 
long it will become possible by simple clinical 
tests to determine whether a case of obesity is 
regulatory (psychogenic or neurologic) or 
metabolic (endocrine or due to an enzymatic 
abnormality). While this is obviously only an 
initial step in diagnosis, it should help to place 
the problem of obesity in man on a more ra- 
tional basis. 
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Self-help Devices: Eating 


EDWARD W. LOWMAN AND HOWARD A.RUSK 


Institute of Physical Medicine and Rehabilitation 
and the Arthritis Self-help Device Office* 


Vew York University-Bellevue Medical Center, New Y ork 


For less of reach 




















FIGURE 1. Spoon and fork shown are 15 in. long in 
full extension and can be folded to fit comfortably 
into purse or pocket. They increase reach where there 
is limitation of joint range of motion, making it difh 
cult to approach the mouth with standard tableware. 
When fitted into slot of cuff shown last month (page 
444, figure 1), they combine greater reach with bet- 
ter grasp. Cost of each piece of tableware is approxi- 
mately $2.95. Available from J. A. Preston Corp., 175 
Fifth Avenue, and Fascole, 229 Fourth Avenue, New 
York. 


FicuRE 2. The 12 in. long straight wooden handle and the 6 by 9 in. jointed unit also compensate for loss of reach. 
The angle of the jointed handle is adjustable as needed for comfortable approach to the mouth. Cost is approxi- 
mately $2.00 each. Designed and distributed by Adjustics, Inc., 169 Thompson Street, New York. 


FIGURE 3. Reach to the mouth when eating a sand- 
wich will be increased by metal tongs similar to those 
shown here. However, pressure must be maintained 
with this type of tongs, and it is preferable to obtain 
one which works in reverse, i.e., one which clamps 
automatically but can be easily opened to receive the 
sandwich. Total weight is another consideration. Cost 
of tongs shown is approximately $1.29. Available 
from Fascole. 





*Supported at the Institute by the Arthritis and Rheumatism Foundation 
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For single-handed cutting 


FicuRE 4. The “rocker knife” will permit cutting of food by a single hand. Motion used is similar to rocking chair 


pattern. Blade must be sharp. Knife is stocked by most larger rehabilitation equipment companies. Cost is approxi- 
mately $3.50. 


FIGURE 5. Unit for one-handed cutting has a 6 in. 
handle of lightweight wood. Blade can be adjusted 
laterally and can be removed easily for thorough 
cleansing. Designed and distributed by Adjustics, Inc. 
Cost is approximately $2.50. 


For keeping food from falling off plate 


For stabilizing plates and bowls 








FIGURE 7. Suction cup to stabilize a plate is also helpful to the dis- 
abled homemaker for steadving mixing bowls. Suction cup may be 
purchased as a single unit from Fascole and J. A. Preston at an 
approximate cost of $0.70, or with a set of three plastic bowls, 1, 2 
FIGURE 6. The “food guard,” which may be and 3 qt. capacities, at approximately $4.00. 

indicated in cases involving impaired co- 
ordination of the upper extremities, can 
easily be removed for cleansing. Available 
from Fascole. Cost is $2.95. 








FIGURE 8. The “Tommee Tippee” bowl is made of plastic and has a 
permanently affixed suction cup on the bottom which anchors the bowl 
firmly to table or other eating surface. The bowl comes in soft pastel 
shades and is available from stores stocking the “Tommee Tippee” 


products, including Fascole and J. A. Preston. Cost is approximately 
$1.25. 


The next presentation in this series will feature devices 
helpful in resolving drinking problems. 





636 


POSTGRADUATE MEDICINE 








Xi- 














THREE FOUNDATIONS 


Ow my desk lie the annual reports of the Ford 
Foundation, the Rockefeller Foundation and 
the Kellogg Foundation. In the United States, 
the foundations play a tremendous role in de- 
termining many policies in education, science, 
the arts and even in industry. 

The Rockefeller Foundation’s annual re- 
port covers 1957. In the president’s review, 
special attention is devoted to the public health 
aspects of nuclear energy. The first two sec- 
tions of the report deal with medical educa- 
tion and public health and with biologic and 
medical research. Then come agriculture, the 
social sciences, the humanities and other ap- 
propriations. Since medical education must 
constantly change in response to the evolving 
requirements of society, the foundation has 
been concerned with the curricula of various 
medical institutions and organizations. This 
foundation has aided the development of the 
new type of curriculum in The Johns Hopkins 
University. Three schools—Harvard Univer- 
sity, The Johns Hopkins University and the 
University of Pittsburgh—have been aided 
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with grants for training and research pro- 
grams in radiobiology. In Colombia, the fac- 
ulty of medicine in Cali has been especially 
aided so that it may set up a standard for 
medical education. A study of all the grants 
in the field of medical education and public 
health and in the field of medical care gives 
the reader an understanding of the broad 
scope of this foundation and of the innumera- 
ble areas in which it is encouraging important 
objectives. 

The report of the Ford Foundation for 1958 
is also greatly concerned with the world im- 
balance in education. Particularly important 
in the reviews of the programs are those sec- 
tions devoted to education in the United States, 
problems of aging, and international relation- 
ships. Some day there will perhaps be avail- 
able a complete report of what 3400 voluntary 
nonprofit hospitals have done with the funds 
allocated by the Ford Foundation. In one hos- 
pital a new obstetric wing was built. The work 
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of another is being devoted to research on 
cardiopulmonary disturbances. Still other hos- 
pitals have improved the quality of laboratory 
and x-ray services. The importance of these 
grants in maintaining the nonprofit voluntary 
hospitals, which are the very center of the 
American system of medical care, is one of 
the outstanding contributions to the mainte- 
nance of private initiative in medical care. 

The Kellogg Foundation also ranges all 
over the world in its beneficences. This foun- 
dation devotes major assistance largely toward 
the application of knowledge rather than to 
basic research. *‘Foundations,”’ they warn, 
“must be constantly alert to the peril of spread- 
ing their resources too thin.” This foundation 
conceives of itself primarily as a catalytic 
agent rather than as a force for originating 
fixed programs and leading scientists and edu- 
cators into them. 

And as a final thought, every physician 
would do well to look over the lists of stocks, 
bonds, mortgages and similar investments 
which represent the resources of these three 
great foundations. 

MORRIS FISHBEIN 


HOW MUCH CAN AN 
INFANTRYMAN STAND? 


Unper sponsorship by the National Academy 
of Sciences, Drs. Gilbert W. Beebe and John 
W. Appel’ made a study of the variation in 
psychologic tolerance to ground combat in 
World War II. The study involved a survey 
of records of the army and the Veterans Ad- 
ministration bearing on the actual duty status 
of men who withstood long periods of combat. 
During World War II, infantrymen in certain 
combat areas were breaking down psychologi- 
cally at such high rates that psychiatrists were 
convinced that the resistance of the average 
man was being exceeded. The stress of war- 
fare in these areas was so great that most men 
exposed to it long enough broke down. 
Among the questions considered by Drs. 
Beebe and Appel were: (1) What are the stress- 
es which are more than a man can stand? (2) 
Which man is most likely to break down? (3) 
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How does he differ from his fellows? (.') Is 
stress largely an individual matter, or are 
there stresses that would overcome the r: sist. 
ance of virtually everyone exposed to th. m? 
(5) Does the distribution of resistance fo low 
a curve like that for most biologic chara: ter. 
istics? (6) Are there perhaps two kind- of 
men—*weaklings” and “men”? 

The study was made with the greatest possi- 
ble attention to the details of the records, but 
it also included questionnaires and _ personal 
interviews. 

Results of the study indicated that certain 
types of troops were more responsive to stress 
than others. For instance, National Guard 
troops broke down most rapidly, and regular 
army troops least rapidly. Better-trained men 
broke down less rapidly than did those who 
were less well trained, but only at the upper 
level of stress. Men who had had psychiatric 
care before entering combat broke down more 
rapidly than did those who had not had pre- 
vious psychiatric disturbances. Men who had 
been convicted by court martial for being 
absent without leave before entering combat 
broke down more rapidly than did others. The 
principal observation was that the breaking 
point of the average rifleman was reached 
after about 88 days of company combat. 

The authors pointed out that we are all more 
vulnerable than we want to admit. One of our 
cultural myths has been that only weaklings 
break down psychologically, and that strong 
men with the will to do so can keep going 
indefinitely. The studies show, however, that 
we all have limits for particular stresses. The 
rates of breakdown for noncombat military 
service, including service in isolation and at 
extremes of climate and physical hardship, 
ranged from 10 to 30 per thousand per year in 
comparison with 285 per thousand for men 
in combat. 

MORRIS FISHBEIN 
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L.S., 81-yecr-old patient with complaint 
of painless hematuria admitted to hos- 
pital on 3/3/59. Past history included 
congestive heart failure of 15 years’ du- 
ration. Clinically significant symptoms: 
expiratory wheezes over entire chest; 
bilateral coarse rales of both bases; 
slight abdominal distention (without evi- 
dence of ascites); palpable liver 2-3 





~ 


Patient was put on regimen of bed rest, 
moderate salt restriction, digitalis and 
pulmonary decongestants. When ankle 
edema, hepatic congestion and rales 
failed to clear by 3/6, Esidrix 50 mg. 
b.i.d. was ordered. By 3/8 L.S. had 
lost 3 pounds. Rales decreased; there 
wos 1-+ pitting edema of ankle area 
only. He felt more comfortable, was 





By 3/11, patient’s weight had dropped 
2 more pounds. Ankle edema and lung 
rales were gone. Patient tolerated cys- 
toscopy and fulguration of a small 
bleeding polyp in his bladder on 3/12 
very well. Ambulatory on the 4th day 
of Esidrix therapy, L.S. visited his neigh- 
bors down the hall, played checkers 
with another patient. On 3/14 he was 











fingerbreadths below rib cage; bilat- able to enjoy reading newspapers and discharged. 
eral pitting edema (4+) of pretibial magazines in bed. 
and ankle area. Admission diagnosi 
hematuria of unknown origin; arterio- 
sclerotic cardiovascular disease; poorly 
compensated heart failure; and chronic 
pulmonary fibrosis with pulmonary 
insufficiency. 
Patient L.S. ‘ 
Dote 3/4 3/5 3/6 3/7 3/8 3/9 3/10 3/1 3/12 3/13 
Urinary 
Output (mi) 2&0 690 960 2140 (1230 660 1220 (1350 a= 
Weight (ibs.) 139 -- - -- 136 -- -- 134 die peal 
Esidrix Dosage 
(mg./ day) 0 0 50 100 100 100 100 100 50 100 





or chlorothiazide’ 


3. Dennis, E. W.: Clinical report to CIBA. 
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» relieves edema in many patients refractory to other diuretics’ 


T.M. 





(hydrochlorothiazide CIBA) 


» often produces greater weight loss than parenteral mercurials 


= provides a greater average reduction in blood pressure than chlorothiazide® 
= is exceptionally safe. ..reduces the likelihood of electrolyte imbalance 


1. Brest, A. N., and Likoff, W.: Am. J. Cardiol. 3:144 (Feb.) 1959. 2. Clark, G. M.: Clinical report to CIBA. 














® AKRON “90” FEATHERWEIGHT TRUSS 


DESCRIPTION: Lightweight and nonbulky, this 
truss has an outer surface of gray leather and an 
inner surface of either nonirritating velour or 
gray leather. The support has rustproof hard- 
ware and a continuous lightweight or medium- 
weight spring. It is available in even sizes from 
30 to 42. 

PRODUCER: The Akron Truss Company, Inc., 
Cuyahoga Falls, Ohio. 


© SYCOTROL® 


PURPOSE: Tranquilizer. 

COMPOSITION: Each tablet contains 1-piperidine- 
ethanol benzilate hydrochloride. 

INDICATIONS FOR USE: Cardiac and gastrointesti- 
nal manifestations of acute and chronic anxiety. 
DOSAGE AND ADMINISTRATION: 1 tablet three or 
four times daily. 

HOW SUPPLIED: 3 mg. tablets in bottles of 100. 
PRODUCER: Reed & Carnrick, Jersey City. 
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Information published in this department 
is supplied by the manufacturers of the 
products described. 


® CARDIOGRAFIN 


DESCRIPTION: Specifically a diagnostic aid in de- 
termining cardiac and vascular congenital defects 
and acquired vascular disease, this tri-iodinated 
radiopaque medium (diatrizoate methylgluca- 
mine) is introduced into a vessel or directly into 
the heart, diffuses rapidly through the vascular 
system, and is excreted by the kidneys. The medi- 
um is well tolerated in high dosage; extravasa- 
tion has not caused tissue reaction or pain. It is 
available in single-dose vials of 50 cc. 
PRODUCER: E. R. Squibb & Sons, division of Olin 
Mathieson Chemical Corporation, New York. 


® NEO-POLYCIN® OTIC 


PURPOSE: To treat otitis externa. 
COMPOSITION: Each gram contains: 
Dyclonine hydrochloride 1% 
Neomycin sulfate 2 mg. 
Polymyxin B sulfate 4000 units 
These agents are in a modified Fuzene base. 
CAUTION: Administration should be discontinued 
if untoward reactions occur. If infection develops 
due to an overgrowth of nonsusceptible organ- 
isms, appropriate measures should be instituted. 
DOSAGE AND ADMINISTRATION: 1 or 2 drops placed 
in the external auditory meatus morning and 
evening and allowed to run into the canal. 
HOW SUPPLIED: 8 gm. bottles. 
PRODUCER: Pitman-Moore Co., Indianapolis. 
(Continued on page A-132) 
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werything seems normal, but that “I just fall apart 
in the afternoon” may indicate a common 
subclinical anemia, or even an early pernicious 
anemia. For any phase or any type, marginal to 
manifest, consider one of the new Lederle 
hematinic formulations, FALVIN, PRONEMIA or 
PERIHEMIN. All provide the new form of iron, 
ferrous fumarate (fewer g.i. reactions and fully 
efficient) plus AUTRINIC Intrinsic Factor 


Concentrate, producing higher B, serum levels. 


Three formulas permit dosage fiexibility 


Bach capsule contains FALVIN PRONEMIA PERIHEMIN 
2 DAILY 1 DAILY 3 DAILY 
Pitamin Bis with AUTRINIC® 1 U.S.P 2U.S.P 2/3 U.S.P 
) Intrinsic Factor Concentrate Oral Unit Oral Units Oral Unit 
errous Fumarate 271 mg 350 mg 168 mg 
ron (as Fumarate) 90 mg 115 mg 55 mg 
— Acid (C) 75 mg. 150 mg 50 mg 
oie Acid 1 mg. 2 mg. 0.67 mg. 





Who/ 
Vile? 


Anemic? 


All three contain Autrinic 


Hematinic Lederie 


PRONEMIA’ PERIHEMIN 


Hematinic Lederie Hematinic Lederie 


LEDERLE LABORATORIES, 
a Division of 


AMERICAN CYANAMID COMPANY, Pear! River, New York 








@ ERGOMAR 


PURPOSE: Control of migraine and other vascular 
headaches. 

COMPOSITION: Each tablet contains 2 mg. ergota- 
mine tartrate. 

CAUTION: Contraindicated in peripheral vascular 
and coronary heart disease, hypertension, renal 
or hepatic dysfunction and pregnancy. 

DOSAGE AND ADMINISTRATION: 1 tablet sublingual- 
ly every half hour, total dosage not to exceed 3 
tablets in 24 hours. 

HOW SUPPLIED: Packages of 12. 

propUCER: Nordson Pharmaceutical Labora- 
tories, Inc., Irvington, N. J. 


© SINOGRAFIN 


DESCRIPTION: After administration, this water- 
soluble contrast agent diffuses rapidly through 
the female genital tract to permit immediate visu- 
alization of the uterus and tubes. The product 
contains no artificial thickening agent. It is avail- 
able in 10 cc. vials, with excess allowed for sen- 
sitivity testing. 

pRoDUCER: E. R. Squibb & Sons, division of Olin 
Mathieson Chemical Corporation, New York. 


© FURACIN® INSERTS 


NEW PRODUCT NAME: Formerly called Furacin 
Urethral Suppositories, this product has been 
renamed because it has proved effective as a 
topical antibacterial agent in treating wound in- 
fections and conditions involving bodily orifices 
other than the urethra. Inserts may be used in 
bacterial urethritis, fistulas, otitis externa, procti- 
tis, and vulvovaginitis of children. 

HOW SUPPLIED: 1.3 gm. Inserts in boxes of 12. 
PRODUCER: Eaton Laboratories, Norwich, N.Y. 


© HYDRODIURIL® 


PURPOSE: Diuretic. 

COMPOSITION: Hydrochlorothiazide. 

INDICATIONS FOR USE: Edema, renal disease, cir- 
rhosis with ascites, toxemia of pregnancy, pre- 
menstrual tension, and hypertension. 

HOW SUPPLIED: 25 or 50 mg. tablets in bottles of 
100 and 1000. 

PRODUCER: Merck Sharp & Dohme, division of 
Merck & Co., Inc., Philadelphia. 
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® ACHEASE COMPRESSED TABLETS 


PURPOSE: To treat tension headaches. 
COMPOSITION: Each tablet contains: 
Phenyltoloxamine dihydrogen 


citrate 44 m; 
Acetophenetidin 150 m; 
Salicylamide 150 mg 
Caffeine 32 mg 


DOSAGE: As indicated. 

HOW SUPPLIED: Bottles of 100 and 1000. 
PRODUCER: Philadelphia Ampoule Laboratories 
Philadelphia. 





® HEPARIN BLOOD-PACK® UNIT 


DESCRIPTION: Employed to collect fresh, whole 
blood for use in open-heart surgery, this appara- 
tus contains 2000 U.s.P. units heparin sodium in 
30 ml. buffered, isotonic sodium chloride solu- 
tion and is designed to eliminate clotting. The 
unit has blood-repellent plastic surfaces through- 
out, and includes a donor: tube and a_ blood- 
repellent laminar-flow phlebotomy needle. It is 
supplied sterile and free of pyrogen. 

HOW SUPPLIED: In cans containing four units, 
12 cans per case. 

PRODUCER: Fenwal Laboratories, Somerville, N. J. 


® SILICONE SKIN SPRAY 


PURPOSE: To prevent and eliminate irritations 
of the skin. 
COMPOSITION: Silicone and hexachlorophene. 
INDICATIONS FOR USE: Bed sores; chafing and 
heat rash; irritation of skin surrounding ileosto- 
mies, colostomies and biliary drainage areas. 
DOSAGE AND ADMINISTRATION: Spray directly on 
skin twice daily. 
HOW SUPPLIED: 12 oz. aerosol containers. 
PRODUCER: Clay-Adams, Inc., New York. 
(Continued on page A-134) 
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A good day’s work without fear of angina 
...on Metamine’ Sustained, 6.1.d. 


fhis normally active angina patient who can do a 
itisfying day’s work without discomfort or the 
fread of a severe attack is typical of those con- 


Folled by METAMINE® SUSTAINED—aminotrate 
hosphate, 10 mg. (Leeming). A simple protective 
Medication (1 tablet on arising and 1 before the 
vening meal), METAMINE SUSTAINED eliminates 
nginal episodes altogether, or greatly reduces their 
verity and frequency. Many patients refractory 
fO other drugs of this type are aided by 
METAMINE SUSTAINED.? 


loreover, relative freedom from side effects typical 
§f many cardiac nitrates (headache, nausea, hypo- 


tension) permits angina-preventive medication with 
METAMINE SUSTAINED for indefinite periods. And, 
when you prescribe METAMINE SUSTAINED, b.i.d., 
your angina patient will need less nitroglycerin and 
thus remain fully responsive to this vital emer- 
gency medication. 

Supplied: bottles of 50 and 500 sustained-release tablets. 
Also: METAMINE (2 mg.); METAMINE (2 mg.) WITH 
BUTABARBITAL (14 gr.); METAMINE (10 mg.) WITH 
BUTABARBITAL (34 gr.) SUSTAINED; METAMINE (10 mg.) 
SUSTAINED WITH RESERPINE (0.1 mg.). 


Thos. Looming ¢ Cenc New York 17. 


1 tablet 
all night 





Eisfelder, H.W.: Case history 18/35. Personal communication. 2. Fuller, H.L. and Kassel, L.E.: Antibiotic Med. & Clin. Therapy, 3:322, 1956. 








© ENDRATE® DISODIUM 


PURPOSE: To treat pathologic calcification. 
COMPOSITION: Disodium salt of ethylenediamine- 
tetra-acetic acid (EDTA). 

INDICATIONS FOR USE: Intractable angina pectoris, 
scleroderma, porphyria and digitalis intoxication. 
CAUTION: Contraindicated in renal disease. The 
theoretical dangers of administration are hypo- 
calcemia; reactivation of healed, calcified tuber- 
culosis, and calcium embolism if areas of meta- 
static calcium involve the internal wall of the 
heart or large arteries. During treatment, urinaly- 
sis should be done frequently, and the drug with- 
drawn if findings are unusual. If disturbance of 
liver function is suspected, appropriate laboratory 
tests are indicated. Extravascular infusion should 
be avoided. 

DOSAGE AND ADMINISTRATION: 50 mg. per kilo- 
gram of body weight daily, diluted with 500 cc. 
of 5 per cent dextrose in water or isotonic saline 
solution and administered by intravenous infu- 
sion during a period of not less than two and 
one-half hours. Usual regimen is daily infusion 
for five days, followed by two days without 
Endrate; cycle is repeated three times, then medi- 
cation stopped for several weeks while results are 
assessed. 

HOW SUPPLIED: 3 gm. in 20 cc. ampules, pack- 
aged in boxes of 5. 

propuCER: Abbott Laboratories, North Chicago. 





® OXY-HALE 


DESCRIPTION: Designed for controlled self-admin- 
istration of oxygen, this pocket-sized unit consists 
of an anodized aluminum cylinder with control 
valve and venturi which may be adjusted to de- 
liver 25 to 90 per cent admixtures of oxygen. 
The device uses standard 3 |. cylinders of oxy- 
gen. The control valve is opened only during 
inhalation. 

PRODUCER: Controlled Pressure, Inc., Erie, Pa. 
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® AERATED MATTRESS PAD UNIT 


DESCRIPTION: Designed to provide either heating 
or cooling action, this unit consists of a blower 
fan; a heating element placed adjacent to the 
fan; a bedside control; a mattress pad filled with 
CELACLOUD® acetate, manufactured by the Cela- 
nese Corporation of America, and a molded rub- 
ber pad. The rubber pad, which functions as the 
air chamber and is placed over the mattress, is 
composed of small squares, each of which has a 
circular opening with a hinged lid. Body pres- 
sure in any area opens the holes for a greater 
flow of air, and the Celacloud pad diffuses the air 
throughout the bed. A plastic film is placed be- 
neath the rubber pad to prevent loss of air down- 
ward into the mattress. The bedside control regu- 
lates air flow and establishes an automatic cycle 
so that the blower fan runs intermittently. The 
motor unit is attached to the lower part of the 
bed frame and does not come in contact with the 
occupant. The rubber pad can be steam-sterilized, 
and the Celacloud pad can be laundered by or- 
dinary procedures. 

PRODUCER: The Louisville Bedding Company. 
Louisville. 


© BETA-PROPIOLACTONE STERILANT 


DESCRIPTION: Intended for rapid sterilization of 
large, enclosed surface areas, vaporous beta-pro- 
piolactone (BPL) can be automatically dissemi- 
nated; it accomplishes sterilization, and allows 
re-entry within a few hours. Since quick steriliza- 
tion is dependent on temperature and humidity 
within the area, dispensing equipment includes 
an integral humidifying apparatus to maintain 
relative humidity above 75 per cent. At this level, 
a concentration of 1 mg. per liter of BPL steri- 
lizes all exposed surfaces in an enclosed area in 
less than 60 minutes. 

PRODUCER: Wilmot Castle Co., Rochester, N.Y. 

(Continued on page A-136) 
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enables your patient to escape 


peptic ulcer symptoms 


PRANTAL 


Relief from gastric hypermotility and hypersecretion by 
PRANTAL aids physiological healing of the ulcer. With his 
freedom from pain and other distressing ulcer symptoms, 
your patient feels secure in his personal relationships, rela- 
tively certain of freedom from exacerbations. 


Rx the form that’s best for him 


for adjusting dosage —PRANTAL Tablets, 100 mg. 
for prolonged relief —PRaNnTAL Repertass, 100 mg. 


with sedation—PRANTAL with Phenobarbital Tablets, 
100 mg. with 16 mg. phenobarbital. 








® DECADE SCALER, MODEL DS-1H 


DESCRIPTION: Designed primarily for clinical and 
research work, this high-speed counting and reg- 
istering instrument provides input systems for 
scintillation, proportional, Geiger-Miiller and 
neutron detectors. It is capable of registering one 
million counts per minute; counting periods up 
to 55 minutes, with an error of less than 0.2 sec- 
ond at any setting, may be preset in an automatic 
timer. Any counting error due to failure of tubes 
or components in the scaling circuit is automati- 
cally signaled by an ambiguous indication in the 
strip. The unit also features low-power design, 
minimal tube complements, magnetostatically 
regulated power supply, and a single-stroke regis- 
ter reset lever. 

PRODUCER: Nuclear Measurements Corporation, 
Indianapolis. 


© VESPRIN® INJECTION UNIMATIC 


NEW DOSAGE FORM: Single-dose disposable syr- 
inge, containing a sterile solution of Vesprin 
(15 mg. in 0.75 ce.), with a sterilized 22 gauge 
needle, for intramuscular injection. 

HOW SUPPLIED: Single units and cartons of 25. 
propucER: E. R. Squibb & Sons, division of 
Olin Mathieson Chemical Corporation, New York. 


© TETRAVAX® 


PURPOSE: Simultaneous immunization against 
diphtheria, pertussis, tetanus and poliomyelitis. 
COMPOSITION: Alum-precipitated, purified diph- 
theria and tetanus toxoids, and pertussis and 
poliomyelitis vaccines. 

DOSAGE AND ADMINISTRATION: Three deep intra- 
muscular injections of 1 cc. at monthly intervals; 
a fourth injection 6 to 12 months later. 

HOW SUPPLIED: 9 cc. vials. 

PRODUCER: Merck Sharp & Dohme, division of 
Merck & Co., Inc., Philadelphia. 
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© PRO-BLEM® 


PURPOSE: To treat acne. 
COMPOSITION: 


Isopropyl! alcohol 70! 
Hexachlorophene 0.1 
Cetyl alcohol 0.5 


DOSAGE AND ADMINISTRATION: Locally, three |r 
four times daily; more frequently if desired. 
HOW SUPPLIED: 4 fl. oz. bottles. 

PRODUCER: Hoyt Pharmaceutical Corp., Newto 
Mass. 


© PENTOTHAL® SODIUM AMPULES 


NEW DOSAGE FORM: Multiple-dose ampules «| 
6.25 and 12.5 gm. 
PRODUCER: Abbott Laboratories, North Chica 
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® VICTOREEN GAMMA DOSE RATE METER 
(Model 592B) 


DESCRIPTION: Used to determine leakage and 
true dose rate associated with x-ray installations, 
and to measure radioisotopes and radiation dos- 
age, this instrument is operated by only two con- 
trols, a range switch and a zeroing knob, which 
is protected against inadvertent movement. All 
high-impedance circuity is hermetically sealed, 
and range switching is performed in the low- 
impedance portion of the circuit. This model 
features ranges of 0-10, 0-100 and 0-1000 milli- 
roentgens per hour. Circuit feedback gives a re- 
sponse of 90 per cent of final indication in less 
than one second. Instrument accuracy is rated 
at plus or minus 10 per cent of true dose over the 
energy range from 50 Kev. to 1.3 Mev. The in- 
strument weighs 4%, lb., measures 10 by 434 by 
634, in., and is housed in a FIBERGLASS® rein- 
forced resin case. 

PRODUCER: Victoreen Instrument Company. 


Cleveland. 
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no withdrawal bleeding 
no estrogen dependence 


TACK 


e P (chlorotrianisene) 
the long-acting oral estrogen 


therapy that follows nature’s course—tace, unlike any other estrogen, stores itself 
in the patient’s body fat. Released naturally ...slowly, evenly... like a hormonal secretion, TACE 
provides prompt relief of menopausal symptoms plus sustained symptom-free maintenance because 
of the unique TACE depot effect. 


smooth adjustment to postmenopause state—The longer-lasting estrogenic activity 
of TACE gently “attunes” the autonomic nervous system to lower estrogen levels. In this manner, 
TACE helps the troubled patient go through her “change-of-life” as smoothly as does the meno- 
pausal woman who has few physiologic problems. Withdrawal bleeding...“false periods”... 
seen with short-acting estrogens is avoided. Segue: taee 


symptoms seldom recur — After cessation of therapy, most 


patients require no further treatment, which tends to eliminate the 
dependence frequently encountered with short-acting estrogens. 






dosage —2 TACE capsules daily for thirty days can provide a symp- tHe wm. s. werRe.t company 


New York - CINCINNATI + St. Thomas, Ontario 


tom-free menopause. Additional courses may be given, if needed, — svoire: exciwe Prodvet of Oval Meret! Research 
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THE MEDICAL 


> PRACTICAL DERMATOLOGY 
By George M. Lewis, M.D., Professor of Clinical 


Medicine (Dermatology), Cornell University 
Medical College, New York. Ed. 2. 363 pages 
with 121 illustrations. 1959, W. B. Saunders 
Company, Philadelphia and London. $8.00. 


The practical approach to any subject requires 
brevity. The task of discussing coherently a spe- 
cialty of medicine within a self-imposed limita- 
tion of space is difficult, and for most specialists 
impossible. The grasp of a field of medicine req- 
uisite to organizing primary data into meaning- 
ful relationships and presenting it succinctly 
eludes most of us. In this volume an immense 
amount of knowledge has been set forth in brief, 
carefully selected expositions. 

The illustrations are excellent and there are 
many of them. However, six pictures of Kaposi’s 
sarcoma may be too many for a book of this 
type; some of this space could have been used 
to illustrate other entities. 

The intermittent inclusion of short phrases on 
histopathology does not add to the excellent clini- 
cal descriptive passages. When good, short clini- 
cal discussions are followed by pointed, specific 
therapeutic suggestions, the general physician 
and the student have a useful source of informa- 
tion. The treatment is the most current and most 
sensible in any textbook on dermatology known 
to the reviewer, and the author presents a justi- 
fiably optimistic view regarding therapeutic re- 
sults. The formulary is detailed where necessary 
and covers all the basic principles of successful 
dermatologic care. The student will find stimu- 
lation in these pages, and the practitioner will 
find ready answers to his problems. 

R. K. W. 
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> GROWTH AND DEVELOPMENT 
OF CHILDREN 


By Ernest H. Watson, M.D., Professor, and 
George H. Lowrey, M.D., Associate Professor, 
Department of Pediatrics and Communicable Dis. 
eases, University of Michigan Medical School, 
Ann Arbor. Ed. 3. 334 pages with 74 illustra- 
tions. 1958, The Year Book Publishers, Inc., 
Chicago. $7.75. 


Since the study of growth and development 
involves several specialized fields, including em- 
bryology, anatomy, physiology, biostatistics, pe- 
diatrics and psychiatry, it is obviously impossible 
to cover all these aspects in a text of this size. It 
is to the authors’ great credit that they have sum- 
marized and tabulated the most useful concepts 
in these fields and presented them in an orderly 
and comprehensive manner. Not all readers will 
agree with all the statements made, but excellent 
references at the end of each chapter substantiate 
the authors’ views. 

Almost every chapter in this third edition has 
been revised, especially the section on behavior, 
which has additional material on personality and 
language development. The sections on heredity 
and on the effects of the endocrine glands on 
growth and development have been completely 
rewritten. It is a pity that so few pages have been 
devoted to abnormal growth and development; 
however, this subject is so vast it could only be 
outlined. 

The best summary of the book is contained in 
the authors’ own sentence, which states, “A vol- 
ume which purports to be brief and practical is 
of necessity selective.” 

P. A. O. 


(Continued on page A-154) 
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tablets - alka capsules 


BUTAZOLIDIN tablets or the Alka cap- 
sules are equally effective but indi- 
vidually adaptable in a wide range of 
arthritic disorders. 

Recent clinical reports continue to 
justify the selection of Butazolidin 
for rapid relief of pain, increased 
mobility, and early resolution of 
inflammation. 

Gouty Arthritis: “...95 per cent of pa- 
tients experienced a satisfactory re- 
sponse...”" 

Rheumatoid Arthritis: In “A total of 
215 cases...over half, 50.7 per cent 
showed at least major improvement, 


AD: 4 Bau 


Sutazolic 





iat 
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Ee 
(phenylbutazone ceicy) 


potent - nonhormonal - anti-inflammatory agent 


with 21.8 per cent showing minor im- 
provement....”2 Osteoarthritis: 301 
cases showed “...a total of 44.5 per 
cent with complete remission or ma- 
jor improvement. Of the remainder, 
28.2 per cent showed minor improve- 
ment...."2 Spondylitis: All patients 
“...experienced initial major improve- 
ment that was maintained throughout 
the period of medication.”* Painful 
Shoulder Syndrome: Response of 70 
patients with various forms showed 
“...8.6 per cent complete remissions, 
47.1 per cent major improvement, 20.0 
per cent minor improvement....”? 


References: 1. Graham, W.: Canad. 
M. A. J. 79:634 (Oct. 15) 1958. 
2. Robins, H. M.; Lockie, L. M.; Nor- 
cross, B.; Latona, S., and Riordan, 
D. J.: Am. Pract. Digest Treat. 
8:1758, 1957. 3. Kuzell, W. C.; Schaf- 
farzick, R. W.; Naugier, W. E., and 
Champlin, B. M.: New England J. 
Med. 256:388, 1957. 

Availability BUTAZOLIDIN® (pheny!- 
butazone ceicy): Red coated tablets 
of 100 mg. BUTAZOLIDIN® Alka: 
Capsules containing BUTAZOLIDIN® 
(phenylbutazone ceicy), 100 mg.; 
dried aluminum hydroxide gel, 
100 mg.; magnesium trisilicate 
150 mg.; homatropine methylibro- 
mide, 1.25 mg. 

( ¥ a M/ 
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& INTRACARDIAC PHENOMENA 
In Right and Left Heart 
Catheterization 


By Aldo A. Luisada, M.D., Director, Division of 
Cardiology, and Chi Kong Liu, M.D., Chief, 
Laboratory of Catheterization, The Chicago Medi- 
cal School, Chicago. 179 pages with 82 illustra- 
tions. 1958, Grune & Stratton, Inc., New York 
and London. $9.50. 


A considerably enlarged and improved edi- 
tion of the volume published in 1956 under the 
title “Cardiac Pressures and Pulses,” this work 
can be recommended much more highly than its 
predecessor. 

In addition to the expanded text, it contains 
82 figures and 10 tables of data. Most of the fig- 
ures are recordings of normal and abnormal in- 
tracardiac pressure pulses, together with the si- 
multaneously recorded phonocardiograms and 
electrocardiograms. 

Separate chapters consider the normal cardiac 
cycle, technics of catheterization, and normal and 
abnormal pressures and pulses in the cardiac 
chambers and great vessels. In addition, there 
are new chapters on intracardiac phonocardiog- 
raphy and electrocardiography, with descriptions 
of the respective findings in acquired and con- 
genital heart disease. One useful chapter is de- 
voted to formulas used for calculating blood 
flows, intracardiac shunts, resistances and valve 
areas; another contains tables summarizing data 
in cases of acquired and congenital heart disease. 

ac. ¢ 


> TREATMENT OF 
BREAST TUMORS 


By Robert S. Pollack, M.D., Clinical Instructor 
in Surgery, Stanford University School of Medi- 
cine, Stanford-San Francisco, University of Cali- 
fornia School of Medicine, Berkeley-San Fran- 
cisco, with seven contributors. 147 pages with 
63 illustrations. 1958, Lea & Febiger, Philadel- 
phia. $6.00. 


Since tumors of the breast occupy a significant 
place in daily practice, restudy and re-evaluation 
of therapy in the light of present-day knowledge 
of cancer are essential. Following a brief classi- 
fication of breast tumors is a discussion on diag- 
nosis, complications and treatment of both be- 
nign and malignant tumors, which is based on 
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the histology of the tumor and the newer | on. 
cepts of therapy. The section on therapy incl des 
radiotherapy; radical mastectomy; treatmer of 
metastatic breast cancer by oophorectomy, or. 
mones and chemotherapy; the surgical tec nic 
and preoperative and postoperative manager ent 
of adrenalectomy and metastatic cancer; the | or. 
monal management of the patient underg: ing 
surgical hypophysectomy, and the significanc:: of 
removing the opposite breast as a preventive 
measure. 

Included in the text are five photomicrographs, 
which represent different lesions of the breast, 
and a working classification of the pathology of 
breast tumors. In the section dealing with pathol- 
ogy, it would have been helpful if the various 
pathologic entities had been illustrated with a 
microscopic section of the tumor, since many 
physicians review these tumors with the patholo- 
gist in the hospital. 

Because the presentation is concise, the surgi- 
cal procedure illustrated with atlas-type draw- 
ings, and the discussions on various therapeutic 
methods well presented, this work is valuable to 
the internist and surgeon. 

Ast. 


> VIRAL AND RICKETTSIAL 
INFECTIONS OF MAN 


Edited by Thomas M. Rivers, M.D., Vice-presi- 
dent of Medical Affairs, The National Founda- 
tion, and Frank L. Horsfall, Jr., Vice-president 
for Clinical Studies, The Rockefeller Institute, 
New York, with 42 contributors. Ed. 3. 967 pages 
with 134 illustrations. 1959, J. B. Lippincott 
Company, Philadelphia and Montreal. $8.50. 


Knowledge concerning viral infections has pro- 
gressed with great rapidity during recent years. 
The current advances, together with the funda- 
mentals of virology, are extremely well docu- 
mented in this volume. Although the greater part 
of the book is devoted to the viral infections, the 
rickettsial diseases are also thoroughly reviewed. 
The discussion of each subject is followed by an 
excellent bibliography composed largely of refer- 
ences from the recent literature. 

Clear, complete description of each disease 
makes this an excellent reference for all physi- 
cians, and some sections will be especially help- 
ful to students of virology. 

W. E. W. 
(Continued on page A-156) 
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the tranquility of freedom 


For the epileptic, what satisfaction can transcend the simple freedom to come and go... 
without fear. This precious gift of a normal life can be yours to give today, thanks in 
part to a finer knowledge of the disease—and improved drug therapy. Five anticon- 
vulsants that have contributed much to the control of epilepsy are presented here. 
Won’t you send for our detailed literature? 


ANTICONVULSANTS BY ABBOTT 


PEGANONE® 
(Ethotoin, Abbott) 

A hydantoin of excep- 
tionally low toxicity 
for grand mal and psy- 
chomotor seizures. 


PHENURONE® 
(Phenacemide, Abbott) 
Often effective where 
other therapy fails in 
grand mal, petit mal, 
psychomotor and mixed 
seizures, 


GEMONIL® 
(Metharbital, Abbott) 
Relatively non-toxic, 
for grand mal, petit mal, 
myoclonic and mixed sei- 
zures symptomatic of 
organic brain damage. 


TRIDIONE® 
(Trimethadione, Abbott) 
PARADIONE® 
(Paramethadione, Abbott) 
Homologous agents for 
symptomatic control 
of petit mal, myoclonic 
and akinetic seizures. 
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> THE NEUROLOGIC 
EXAMINATION 


By Russell N. DeJong, M.D., Professor of Neu- 
rology and Chairman of Department of Neurolo- 

gy, University of Michigan Medical School, Ann 
Arbor. Ed. 2. 1,078 pages with 368 illustrations. 
1958, Paul B. Hoeber, Inc., Medical Book De- 

partment of Harper & Brothers, New York. 
20.00. 


The physician who wishes to review complete- 
ly all the nuances of the neurologic examination 
will find this book of immeasurable value. It 
will be a useful reference book for the student of 
neurology and helpful to the clinician who wishes 
to clarify the meaning of a specific neurologic 
finding in his patient. 

The author presents in detail the technic of 
each part of the neurologic examination and 
describes its clinical significance. The discussion 
of the clinical portions of the examination is ex- 
cellent, and it is adequately correlated with ana- 
tomic knowledge. The description of the newer 
electric aids to the neurologic diagnosis (the elec- 
tromyogram and electroencephalogram) is brief 
and perhaps inadequate in comparison with the 
remainder of the text. , 

This is not a beginning text for the student 
of neurology, but its comprehensive, excellently 
indexed coverage of the neurologic examination 
makes it a required reference work for any 
physician interested in this field. 

D. W. M. 


> LONG-TERM ILLNESS 
Management of the Chronically 
Ill Patient 


Edited by Michael G. Wohl, M.D., Chief of Nu- 
trition Clinic, Philadelphia General Hospital, with 
79 contributors. 748 pages, illustrated. 1959, W. 
B. Saunders Company, Philadelphia and London. 
$17.00. 


The great progress made in the past decade in 
the knowledge of disease and the dynamic ap- 
proach to rehabilitation are excellently presented 
in this very comprehensive survey of the proper 
management of patients who have prolonged ill- 
nesses. In view of the continued progression of 
our population into a nation of aged people with 
various chronic illnesses and diseases, this book 
is very timely. The authors tend to dispel the 


A-156 


sense of hopelessness in the minds and actions »f 
many physicians toward such patients. 

The book is divided into two sections, the first 
dealing with general principles of hospital aid 
home care, rehabilitation, psychologic problenis 
and nursing procedures in the chronically i\\, 
with a chapter on multiphasic screening for lon -- 
term illness, and the second with treatment «f{ 
specific diseases. Self-care in prolonged illness «+ 
disability and the importance of the correct ps)- 
chologic approach to these patients are empha- 
sized throughout. Stress is also placed on thera. 
peutic procedures which the various contributors 
have found useful, and the value and dosages of 
various drugs are given in regard to specific con- 
ditions and diseases. 

This book is much needed by the medical pro- 
fession, and Dr. Wohl should be commended for 
bringing together the contributions of men so 
able in their respective fields. 

1. P. F. 


> SO YOU HAVE GLAUCOMA 


By Everett R. Veirs, M.D., Chief, Section oj 
Ophthalmology, Scott and White Clinic, Scott 
and White Memorial Hospitals, Temple, Texas. 
64 pages with eight illustrations. 1958, Grune & 
Stratton, Inc., New York and London. $2.75. 


The ophthalmologist who must tell a patient, 
a near relative or a friend that he has glaucoma 
faces a difficult and delicate situation. The truth 
must be told, and the full significance of the dis- 
ease must be explained in a way that does not 
arouse alarm, yet impresses the patient with the 
necessity of following implicitly the directions 
for eye care and general hygiene. Often this 
takes time, as under the circumstances the pa- 
tient’s attention may waver and he may confuse 
instructions which he has not fully comprehended. 

This booklet will save time and avoid confu- 
sion when placed in the hands of those respon- 
sible for the patient, and the average person will 
appreciate the doctor’s endeavor to clarify the 
situation. The story of glaucoma is told in under- 
standable terminology. The subject is adequately 
covered from every standpoint, and the text is 
factually correct. The author is well qualified and 
has accomplished his purpose of making avail- 
able information that will give the patient with 
glaucoma a better understanding of his condition. 

Ww. L. B. 
(Continued on page A-158) 
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in the menopause 
triple benefits with 


Milprem | 


1 Fast relief 2 Replacement therapy 3 Relaxation 
of irritability, anxiety, with estrogens helps of skeletal muscle 
tension, insomnia. restore endocrine balance; tension; relieves 
Miltown acts in relieves vasomotor and low back pain, 
30 minutes. metabolic disturbances. tension headache. 


Supplied in two potencies for dosage flexibility 
Milprem-400 
Each tablet contains 400 mg. Miltown and 0.4 mg. 
conjugated estrogens (equine); bottles of 60. 
Milprem-200 
Each tablet contains 200 mg. Miltown and 0.4 mg. 
conjugated estrogens (equine); bottles of 60. 


Dosage for either potency: One tablet t.i.d. in 
21-day courses with one-week rest periods; 
should be adjusted to individual requirements. 


Literature and samples on request 


2] 
WALLACE Wy) LABORATORIES, New Brunswick, N. J. 
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> LEUKEMIA 


By William Dameshek, M.D., Professor of Medi- 
cine, Tufts University School of Medicine, Bos- 
ton, and Frederick Gunz, M.D., Hematologist, 
Christchurch Hospital, Christchurch, New Zea- 
land. 420 pages with 142 illustrations. 1958, 
Grune & Stratton, Inc., New York and London. 


$15.75. 


Written by two experienced hematologists, this 
monograph is a timely and comprehensive review 
of the current knowledge of leukemia. The mate- 
rial is presented in a lucid, readable style and 
is well organized. 

All aspects of leukemia in human beings are 
discussed, including classification, prevalence, 
etiology, course, differential diagnosis, clinical 
and laboratory features, prognosis and treatment. 
The chapters dealing with the etiologic and 
pathologic factors of the leukemic cell are par- 
ticularly well done. Not only have the authors 
summarized the diverse methods currently being 
employed to investigate leukemia, but they also 
have suggested further lines of research that 
might be fruitful. 

The book is replete with personal impressions 
and opinions with which some hematologists 
would disagree, but in general the presentations 
are both sound and stimulating. 

D. G. H. 


> ATLAS OF TECHNICS 
IN SURGERY 


By John L. Madden, M.D., Director of Surgery, 
St. Clare’s Hospital, New York, with 62 con- 
tributors. 648 pages with 293 plates. 1958, Ap- 
pleton-Century-Crofts, Inc., New York. $30.00. 


The technics of about 100 major operations, 
primarily abdominal, are presented in this vol- 
ume. Although a number of cardiac operations 
are included, operations on the lungs are not de- 
scribed, and all the surgical subspecialties are 
not covered. Artist’s drawings illustrate each 
page of the text. Brief sections on preoperative 
and postoperative care and on the selection of 
anesthesia are included. 

Beginning with a description of several ab- 
dominal and thoracic incisions, the text depicts 
the various structures encountered as the inci- 
sion progresses and illustrates the closure of each 
wound. Comments on the indications for various 
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types of incisions are included. Several diffe) nt 
types of hernia repair are described, followed »y 
a discussion of all major abdominal operati 1s 
and surgery of the neck, the breast and ie 
esophagus. Cardiovascular operations descri| :d 
include patent ductus ligation, repair of the | t- 
ralogy of Fallot, coarctation of the aorta, , |l- 
monary and mitral valvotomy, and operations n 
the major vessels for lesions such as embolic | «- 
clusion and aneurysms. Although the atlas is 
complete in the areas described, inclusion f 
technics for surgery of the lung would have 
made it more useful. 

The comments made by the contributing au- 
thors, selected for their leadership in each par- 
ticular field of surgery, are extremely importan'. 
Prevention of pitfalls in many operations is dis- 
cussed by the contributors. 


> TUMORS OF THE LUNGS 
AND MEDIASTINUM 


By B. M. Fried, M.D., Associate Attending Phy- 
sician, Montefiore Hospital, New York, with six 
contributors. 467 pages with 231 illustrations 
and 2 color plates. 1958, Lea & Febiger, Phila- 
delphia. $13.50. 


The major part of this book is devoted to a 
comprehensive review of the various aspects of 
cancer of the lungs; cysts and other tumors of 
the lungs and mediastinum are also discussed. 
While much of this information can be obtained 
from larger works on pulmonary disease and 
thoracic pathology, Dr. Fried’s volume includes 
much recent material on the behavior of pul- 
monary and mediastinal tumors, their manifesta- 
tions both inside and outside the thorax, and 
their assessment and treatment. Several chapters 
are outstanding, and the advice given is based 
on sound principles and common-sense manage- 
ment of the problems involved. However, the 
book has the usual drawbacks of multiple author- 
ship: a rather uneven quality of presentation, a 
few minor omissions, and some contradictory 
advice. 

In general, this text can be recommended as 
being an up-to-date, sensible and comprehensive 
report of lung and mediastinal tumors that will 
serve as an introduction or guide to the subject. 
The bibliography is recent and inclusive. 

M. B. D. 
(Continued on page A-160) 
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; -» These antihistamines block the effect of histamine on the nasal 
. . and paranasal capillaries, preventing dilation and exudation.* 
» * This is not enough; by the time the physician is called on to 


‘+  ,2 provide relief, histamine damage is usually present and should 
a be counteracted. 
a Fae Py The decongestive action of orally active phenylpropanolamine 
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. oa he and bringing prompt relief from nasal stuffiness, rhinorrhea, 


sneezing and sinusitis.*:5 


Bore TRIAMINIC is orally administered, systemically distributed and 
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for prompt relicf in summer allergies, including hay fever. 





References: 1. Sheldon, J. M.: Postgrad. Med. 14:465 (Dec.) 1953. 2. Hubbard, T. F. 

-) rm, and Berger, A. ] Annals Allergy p. 350 (May-June) 1950. 3. Kline, B. S.: J. Allergy 

19:19 (Jan.) 1948. 4. Goodman, L. S. and Gilman, A.: Pharmacol. Basis Ther., Macmil- 

: lan, New York, 1956, p. 532. 5. Fabricant, N. Do: ELELN.T. Monthly 37:460 (July) 

( 1958. 6. Lhotka, F. M.: Ilinois M.J. 112:259 (Dec.) 1957. 7. Farmer, D. F.: Clin. 
Med. 5:1183 (Sept.) 1958. 


‘LT riamunic 


TRIAMINIC provides around-the 


Also available: TRIAMINIC SYRUP for those 
clock freedom from hay fever and 


other allergic respiratory symp- My aa patients of all ages who prefer a liquid 
toms with just one tablet q. 6-8 h. medication. Each 5 ml. teaspoontul is 
macamee of the epecial times: equivalent to 4 Triaminic Tablet or 14 
release design. ' = 


Triaminic Juvelet. TRIAMINIC JUVELETS 


Each TRIAMINIC timed-release tablet provides: provide half the dosage of the Triaminic 
he ; : ; . ; mi % ore . . . 
Phenylpropanolamine HCl li Fablet with the same timed-release action 
Pheniramine maleate 25 mg. a 
Deciieben enilenss 25 mg. for prompt and prolonged relief. 





running noses &. &. and open stuffed noses orally 


SMITH-DORSEY °¢ a division of ‘The Wander Company « Lincoln, Nebraska + Peterborough, Canada 





May 1959 


A-159 


Fortify Your Clinical 
Skills and Services . . . 


Learn How in These New Books 


New! Stephenson 


CARDIAC ARREST 
AND RESUSCITATION 


Few emergencies are remembered as vividly as those of 
sudden cessation of cardiac output. Are you prepared for 
the moment when you might have to resuscitate a 
human heart? The first truly complete monograph on 
the subject, this book gives you all the information cur- 
rently available on the subject—historical information, 
research data and practical considerations. It can help 
you to further understand the problems involved in 
cardiac arrest and resuscitation and can acquaint you 
with all the facts necessary to successfully resuscitate 
a human heart. Many of the conclusions presented are 
based on a study of more than 1,700 cases contained 
in the Cardiac Arrest Registry established by the author 
with the cooperation of physicians all over the world. 
By HUGH E. STEPHENSON, JR., M.D., Professor and Chairman, 
Department of Surgery, University of Missouri School of Medicine; 
Chief of Surgical Service, University of Missouri Hospitals. New. 
1958, 378 pages, 634" x 934", 31 illustrations. Price, $12.00. 


Soon-to-be-Released! Smith 


ANESTHESIA FOR INFANTS 
AND CHILDREN 


This new book is the most authoritative, up-to-date and 
complete presentation of all phases of pediatric anesthesia 
available today. You will find it covers valuable informa- 
tion you can use on local, regional and general anesthesia, 
the choice and use of agents, the child’s response to 





anesthesia, pre-operative and post-operative care of | 


normal and abnormal patients during surgery and dis- 
cussions of complications and mortality. Material on 
physiology, surgery and pediatrics is included to give 
you a more complete understanding of anesthetic prob- 
lems. This book presents basic techniques in step-by-step 
detail, giving the thorough reasoning behind each method. 
By ROBERT M. SMITH, M.D., Anesthesiologist, The Children’s 
Medical Center, Boston, Massachusetts; Assistant Clinical Professor 


of Anesthesia, Harvard Medical School. Ready next month. 425 pages, 
63%4" x 9%", 182 illustrations. About, $12.00 


Order Your Copy on 10 Day Approval 


The C. V. Mosby Company 
3207 Washington Boulevard, St. Louis 3, Missouri 


Dear Sir: 
Please send me on 10 da 


it ere 
approval the book(s) checked 
below. 


| understand that 1 am not completely satisfied, 
1 can return the book(s) within 10 days with no charge or 
obligation. if itt is losed, publisher pays the 
mailing charges. 
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The Medical Bookman 


> THE YEAR BOOK OF DRUG 
THERAPY (1958-1959) 


Edited by Harry Beckman, M.D., Director, D) 
partments of Pharmacology, Marquette Univ: 
sity Schools of Medicine and Dentistry, Milwa 
kee. 569 pages with 43 illustrations. 1959, T/ 
Year Book Publishers, Inc., Chicago. $7.50. 


Many uses of new drugs, including diagnost' 
and therapeutic procedures applicable in treatin 
cases seen frequently in everyday practice, ar 
included in this volume. The essential facts ar 
presented briefly but adequately. Bibliographi: 
references at the bottom of each page are of grea! 
help if one wishes to review the article in its en 
tirety from the original source. 

I. P. F. 


Books received are acknowledged in this depart- 
ment. As space permits, books of principal interest 
to our readers are reviewed more extensively. 


Research on Novocain Therapy in Old Age. Eng 
lish translation of seven papers from Die Therapiewoche, 
1956-1957. By Anna Aslan, M.D., Director, C. I. Parhon 
Institute of Geriatrics, Bucharest, Romania, and co 
workers. 70 pages, illustrated. 1959, Consultants Bureau, 
Inc., New York. $12.50. 


Experimentation in Man. American Lecture Series. 
By Henry K. Beecher, M.D., Anesthesia Laboratory, Har- 
vard Medical School, Boston. 80 pages. 1959, Charles C 
Thomas, Springfield, Illinois. $3.50. 


The Ecology of Human Disease. By Jacques M. May. 
M.D., Director, Medical Geography Department, Ameri- 
can Geographical Society, New York. 327 pages, illus- 
trated. 1959, MD Publications, Inc., New York. $7.50. 


Clinical Obstetrics and Gynecology. A quarterly 
book series. Symposium on Operative Obstetrics. Edited 
by J. Robert Willson, M.D., Professor and Head, Depart- 
ment of Obstetrics and Gynecology, Temple University 
School of Medicine, Philadelphia. Symposium on Genital 
Cancer. Edited by Daniel G. Morton, M.D., Professor and 
Chairman, Department of Obstetrics and Gynecology. 
University of California Medical Center, Los Angeles. 
Vol. 1, No. 4. 1958, Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, New York. $18.00 per 
year. 


Surgery of the Stomach & Duodenum. A handbook 
of operative surgery. By Claude E. Welch, M.D., Clinical 
Associate in Surgery, Harvard Medical School, Boston. 
Ed. 3. 405 pages with 83 plates. 1959, The Year Book 
Publishers, Inc., Chicago. $9.75. 


Drinking and Intoxication. Selected readings in so- 
cial attitudes and controls. Edited by Raymond G. Mc- 
Carthy, M.A., Associate Professor of Health Education, 
Yale University, New Haven, with 59 contributors. 455 
pages with 16 plates. 1959, Publications Division, Yale 
Center of Alcohol Studies, New Haven, and The Free 
Press, Glencoe, Illinois. $7.50. 
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a HYDRODIURIL (HYDROCHLOROTHIAZIDE) ii 
Pa @ highly-active derivative of chlorothiazide ~ 
i @ Wualitatively similar to DIURIL” but at least 10 to 12 times more potent by weight 
4 @ loss of potassium is clinically insignificant in the great majority of 


"ing 2 on normal diets 


Ser iy 


HYDRO 


IN HYPERTENSION: 


w effective by itself in some patients—markedly 
potentiates other antihypertensive agents 

gw Provides background therapy to improve and 
simplify the management of all grades of 
hypertension 

w has been reported by some investigators to have 
a greater antihypertensive effect in some 
patients than chlorothiazide at equivalent dosage 

m does not lower blood pressure in normotensives 

@ ‘educes dosage requirements for other 
antihypertensive agents, often with concomitant 
reduction in their distressing side effects 

@ smooths out blood pressure fluctuations 
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HYDROCHLOROTHIAZIDE 





precautions: It is important that the dosage be adjusted as frequently 
as the needs of the individual patient demand. When 
HYDRODIURIL is used with a ganglion blocking agent, it is 
mandatory to reduce the dose of the latter by at least 
50 per cent, immediately upon adding HYDRODIURIL to 
the regimen. 

HYDRODIURIL has shown no adverse effects on renal 
function; for this reason it may be used with excellent 
results even in patients for whom the organomercurials 
are contraindicated because of renal damage. 

The excretion of potassium is much lower than that of 
sodium or chloride and, as is the case with DIURIL®, the 
loss of potassium is clinically yr in the great 
majority of patients on normal diets. If indicated, potassium 
loss may easily be replaced by including potassium-rich 
foods in the diet (orange juice, bananas, etc.). 
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Ages 


Personal Diary 

and Observations on 
Medical Life 

by MORRIS FISHBEIN, M.D. 


Mar. 1—In Palm Springs and 
sat in the sun reading a Mike 
Shayne mystery. In the afternoon 
to confer with Bill Gorman, who 
does public relations for Ray 
Ryan, and afterward with Dan 
Ryan and Sam Hoffman. Next 
with Alfred Strauss and Hilda, 
riding out to the new Bermuda 
Dunes subdivision set up by Ray 
Ryan with a fine 18 hole golf 
course. At night with the Milton 
Portises to the Ocotillo, and we 
talked of our old days in Chicago 
and of European travel, and he 
is taking his family to Paris to 
celebrate their golden wedding 
anniversary. 


Mar. 2—FEarly driving to 
L. A.—Los Angeles, that is—to 
the Ambassador Hotel, where 
Phil Weber, formerly of the 
Edgewater Beach, presides, and 
to the amazing Farmer’s Market 
for lunch. In the evening with 
the Paul Wermers to dine at The 
Traders, and then out to the Wer- 
mers exciting Spanish house 
high on a hill and gossiped with 
the Arthur Goldmans. 


Mar. 3—FEarly awake and in 
a heavy smog driving out to 
Duarte, and heard Roberts on 
biochemistry of the nervous sys- 
tem and Kinoshita on estimating 
DNA with a photographic tech- 
nic and viewed some new labora- 
tories. After lunch to confer with 


Bierman, Wermer and the board 
of the City of Hope. Next to the 
Beverly Hills Hotel, where came 
Drs. Howard, Cobb, Quinn and 
Coughlin of the Los Angeles 
County Medical Society, Norman 
Topping, new president of the 
University of Southern Califor- 
nia, Piness, Felger, Cutler, Kap- 
lan, Sheinkopf, Tabak, Berton, 
and the trustees and staff of the 
Institute at Duarte. And for din- 
ner to the beautiful Beverly Hills 
Club as guests of Jack Sheinkopf, 
along with the Friedells, Kaplans, 
Wermers and Cutler. 


Mar. 4—At my scrivening and 
reading a British mystery in 
Hemingwayese called ‘“‘Heat 
Wave,” by Cesar Smuto. Then 
came Ed Schuhmann for lunch, 
and he has lost his mathematical 
skill. Next came George Piness 
newly recovered from his opera- 
tion. At night to see the Schild- 
krauts’ residence on Roxbury 
Drive and played with the Chi- 
huahuas and saw his hundreds 
of classical record: and the pic- 
tures of the famous Rudolph 
Schildkraut as King Lear. 


Mar. 5—Again came Berton 
for a conference, and at noon to 
the airport for a nonstop flight 
to Portland on United. On arriv- 
ing greeted by Becky Tarshis, 
Dorothy Smith and Nancy Stu- 
art. Next, to be interviewed for 
television and radio by Johnny 
Carpenter and John Salisbury. 
Here met Governor Hatfield and 
his lady. Then to be interviewed 
by the Oregonian and the Oregon 
Journal. In the evening came a 
fine group to the home of Rich- 
ard and Vere Kneeland to eat 
Hawaiian food. Here talked at 
sume length with Stuart Hol- 
brook, who wrote “Age of the 
Moguls” and “Dreamers of the 
American Dream” and who will 
soon publish the biographies of 


the great in the nostrum and 
quackery fields. 


Mar. 6—To perform o: TY 
in an audience-participation pro. 
gram with Konnie Worth aid to 
a radio interview with Kay \) est, 
For luncheon with the Tieta 
Sigma Phis at the Benson Hotel, 
Thereafter to prepare a half-)our 
of TV and radio with Tom Me. 
Call. With Mistress Pepys for a 
walk among the shops and in the 
book department of Meier and 
Frank. At night a great crowd 
to the dinner at the Hotel Mult 
nomah and saw Mabel Fenton, 
my old friend Noble Wiley Jones, 
many medicos, and Frank Wal- 
ter, who is superintendent of 
Good Samaritan Hospital, 
Awards were given to the lead- 
ing ladies of Portland, including 
Jessie Laird Brodie, incoming 
president of the American Medi- 
cal Women’s Association. 


Mar. 7—Early awake and to 
fly Northwest nonstop to Chicago 
and once more back at the desk 
piled with correspondence. 


Mar. 8—lIn the afternoon with 
the Cohens to Howard Willett’s 
for the annual Easter seal recep- 
tion. Here came our postmaster, 
who said deliveries are not likely 
to improve and also that 16 post- 
men had wrist fractures from 
falling on the ice. Here also the 
Doniats and Kestnbaums and 
many more interested in aiding 
the handicapped. 


Mar. 9—All this day at the 
desk reading the periodicals, 
writing the various columns, and 
giving the long-distance tele- 
phone a workout. 


Mar. 10—By plane to Wash- 
ington, and drove with Charles 
Haney to Waynesboro in Penn- 

(Continued on page A-190) 
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sylvania. Here first to view the 
hospital with administrator Mrs. 
Meldorf. The building, built in 
1922, is a typical instance of 
obsolescence, with 16 obstetric 
patients in three wards, one be- 
ing an open space in the hall. 
Next to a soft-drink cocktail par- 
ty and then to speak to 700 citi- 
zens in the armory, along with 
Drs. Guyton and Sollenberg, of 
the needs of the hospital. There- 
after driving back to Washing- 
ton and slept at the Mayflower 
after hearing Jack Paar. 


Mar. 11—Back on the plane 
and to the Tavern Club, where 
Emmet Bay, Louis Katz, George 
Fenn and Louis DeBoer helped 
old Pepys make new plans for the 
Morris Fishbein, Jr. Memorial 
Fund, and voted several projects. 
In the afternoon came Dr. W. W. 
Bauer for a conference, and in 
the evening dining at the home 
of my late esteemed friend, Dick 
Finnegan, to celebrate the birth- 
day of Ruth Corcoran with the 
Loaries, Justin and the Dunphys. 


Mar. 12—FEarly to the Por- 
terhouse Room of the Hotel Sher- 
man to participate in Don Mc- 
Neil’s Breakfast Club on radio, 
sponsored by McCall's, and for 
20 minutes replied to some in- 
teresting questions from the audi- 
ence. Next to sit for John Doc- 
toroff and in the evening with the 
Kirsners and Edmund Jacobsons 
to dine at the Tavern Club and 
to see “The Music Man,” finding 
special delight in comparing the 
Chicago company with that of 
New York. 


Mar. 13—At the desk until 
noon and then to speak at a 
luncheon in the Museum of Sci- 
ence and Industry on “The care 
and feeding of the heart.” Here 
were leaders of the Junior Cham- 
ber of Commerce, Bundesen, 
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\ TALE OF THE PSYCHIATRIST 

The psychiatrist advertised for a 
secretary. The sweet young thing lis- 
tened intently as he described her 
duties and the peculiarities of his 
patients. 

“I had one here recently,” he said, 
“who believed he was being followed 
by a lot of midgets. I suggested he go 
quickly and shut the door rapidly be- 
fore they moved so they would stay 
behind.” 


“And did they?” she asked. 


co os * 


Oxiver WeNnDELL HOLMES 


“The sound of a kiss is not so loud 
as that of a cannon, but its echo lasts 
a great deal longer.” 


a * + 


Piszczek, Major Lohr, and some 
70 exhibitors in Chicago’s second 
health fair. So back to the desk 
and later read “Gideon’s Month,” 
by that master of the mystery 
John Creasey, who writes this 
one under the name “Marrica.” 


Mar. 14—Again to sit some 
wearisome hours for the portrait 
and then some interesting ones 
at the desk. For dinner came 
some of the nurses, dietitians and 
supervisors from the Chicago 
Lying-In Hospital—Mistresses 
Dunkle, the Mitchells, Kirschner 
and Simpson-——and then all to see 
the Quadrangle Club Revels. Be- 
tween the acts, chatting with 
Kimpton, Hauser, Jenkins, Hug- 
gins, Wanzers and many more, 
which made the pleasure of the 
occasion. 


Mar. 15—In the morning sit- 
ting for Doctoroff. At noon came 
the Friedells to brunch. Then in 
the evening to the Hilton, where 
the Levinson Foundation for 
Study of the Mentally Retarded 
convened in the Boulevard Room, 
raising thousands of dollars for 
its work. Here with Dan Ryan. 
the Jacobsons, Hoffmans, Hert- 
wigs and Friedells enjoying the 


ice show and Mrs. Pres lent 
Jacobson’s address, and ‘old 
them of the need for empha: s on 
biochemistry and genetics. 


Mar. 16—By jet to New © ork 
in one hour and 35 minute.. Ip 
the afternoon to McCall’s jor 
conference with Mayes, and « fter 
that came Peter Warren to talk 
of new plans for Excerpta \/ edi. 
ca. Next to confer with Bud Gru- 
ber and Kiki, and at night to see 
Gertrude Berg and Cedric Hard. 
wicke in “Majority of One,” 
which was altogether delightful 
and sweet and full of good les. 
sons, but without these great ac- 
tors it would have seemed too 
simple and immature. 


Mar. 17—Farly with Bill Las. 
don driving to Morris Plains to 
meet with Driscoll, Marsden, 
Douglass, Scheele and the staff 
on plans for World-Wide Ab- 
stracts. In the afternoon confer- 
ring with Runyon and Beebe on 
various projects and dining with 
Laura and Milton in the Empire 
Room at the Waldorf. Reading 
now “The Huckster’s Revenge.” 
by a former officer of BBD&O 
and find it of some interest, but 
wondering how an expert in ad- 
vertising could write like a high 
school boy in second-year Eng- 
lish composition. 


Mar. 18—-At breakfast met 
Stan Henwood to consider prob- 
lems of international medical 
congresses. Thereafter to the of- 
fice of Excerpta Medica. Next 
came Dr. and Mrs. Ben Koven, 
about to depart for Israel. At 
noon came Therese Rivers to 
lunch with Mistress Pepys and 
Donald Wilson to confer with old 
Pepys. In the afternoon Grace 
Mayes to tea and Paul Robinson 
for cocktails, and then to the 
New York Hospital to see Bobby 

(Continued on page A-192) 
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Hypertensive patients whose emotional disturbances cannot be controlled by agents 
which have no autonomic action need Serpasil: It acts on the central autonomic mecha- 
nisms which control reactions to stress. Thus, Serpasil not only lowers blood pressure, 
but eases the anxiety and agitation that contribute to your patient’s hypertension. 


DOSAGE: In the average patient not receiving other antihypertensive agents, the average initial dosage 
is two 0.25-mg. tablets daily, with a range of 0.1 to 1 mg. Later the Serpasil dosage should be reduced 
to 0.25 mg. or less daily for maintenance. supPLiep: Tablets, 0.1 mg., 0.25 mg., 1 mg., 2 mg. and 4 mg. 
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Lasdon, recovered after four 
weeks in coma. Next to the home 
of Nancy Reid, and there were 
the Henry Kesslers, Jack Tay- 
lors, Wilsons and many more to 
entertain the Belgian representa- 
tive of the Society for the Crip- 
pled, M. Jean Regniers. To din- 
ner at “21” with the Bill Lasdons 
and Nat Goldsteins, seeing also 
Milton Biow, and then to visit the 
Milton Freiwalds just returned 
from their honeymoon. 


Mar. 19—FEarly to LaGuardia, 
and there were Basil O'Connor 
and Hazel and Dr. Charles Haney 
from Newtonville, all flying to 
Atlanta. On arrival with Haney 
driving to Athens, Georgia, and 
immediately to view St. Mary’s 
Hospital, which is served by the 
Missionary Sisters of the Most 
Sacred Heart of Jesus. Here met 
Drs. James A. Green and I. R. 
Berger and Philip Warga the 
pathologist. In the evening to 
cocktails at the home of Dr. 
Green, talking with the Erwins 
about their ancestor Dr. John 
Witherspoon, of Nashville, and 
with Dr. Whelchel about the good 
old days, and then to speak to 
500 in the armory. At night to 
rest in the Hotel Georgian. 


Mar. 20—To visit Mother 
Anya at the hospital, then driv- 
ing to Atlanta and by DC-3 to 
Norfolk. At the airport Bill 
Haney to drive us to the Hotel 
Chamberlin at Hampton, where 
the Virginia American Legion 
kept the night noisy. After din- 
ner, with the Haneys, Townsend 


Brown and Wayne Weil. 


Mar. 21—Early awake and 
with Administrator Walton all 
morning viewing the old hospital, 
which is a relic of three genera- 
tions, and the new hospital, which 
is a magnificent accomplishment 
of the latest and best in hospital 
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More Science 


One day the doctor’s wife came 
home with another new dress. 

“Another one?” he screamed. “Ev- 
ery week another new dress, another 
new hat! What am I, made of money?” 

“It’s only for you I’m doing it,” she 
said sweetly. “You want me to look 
good, don’t you? How does it look for 
me to be dressed in rags? Will that 
help your practice? Do you want ev- 
erybody to point at me and say, “There 
goes Dr. Brown’s wife—look how she’s 
dressed’?” 

Dr. Brown cried, “Look how I'm 
dressed! And I’m the doctor!” 


* oo « 


construction. Also chatting of my 
old friends Lloyd Noland, Mc- 
Lester and Al Walker, of Birm- 
ingham, where Walton trained. 
In the afternoon at my writing. 
In the evening to speak at a din- 
ner in “the little pentagon,” the 
new high school that cares for 
4500 children. Then to take the 
night plane on Capital to Chi- 
cago, arriving at 1:20 a.M. and 
read en route “A Note of Sin,” 
by a Chicago writer, and it was a 
sin to stay awake reading it. 


Mar. 22—To brunch come the 
Friedells, and spent the rest of 
the day with the desk, the picTa- 
PHONE® and the periodicals and 
reading a realistic novel of Wales 
called “Rape of the Fair Coun- 
try,” by Alexander Cordell. 


Mar. 23—Just work and read- 
ing now “The Silent Language,” 
by Edward T. Hall, which helps 
the understanding of differences 
between Americans and other 
ethnic groups. 


Mar. 24—To pose for finish- 
ing touches on the portrait. To 
the Rotary, where was a fine lec- 
ture on Portugal, with colored 
movies, and then to speak to some 
400 women of Hadassah of the 
building of the medical school in 
Israel and its accomplishments. 


Mar. 25—To the I 


ion 


League Club to discuss cari ‘olo. 
gy with Clough, Strauss, G: srge 
Jones and other members 0: the 
board. Next conferring vith 
Louis DeBoer on a new book and 
back again to my editorial -tint, 


Mar. 26—FEarly to answer 
questions again on Don Me\eil’s 
Breakfast Club. Here also heard 
a little five year old Chinese sir), 
Virginia Tiu, play Beethoven and 
boogiewoogie. To the Crerar Li- 
brary, reading the late medical 
periodicals, and found all the 
state journals greatly improved 
over 20 years ago and also an 
overwhelming number of hospital 
publications. At noon to speak 
for the luncheon of the Chicago 
Drug and Chemical Association. 
In the evening to dine with the 
board of directors of the Hektoen 
Institute; Karl Meyer presided; 
Armstrong, Hoffman and Steig- 
man gave reports; Dan Ryan and 
Chester Davis discussed the fu- 
ture of the Cook County Hos. 
pital; Arthur Colwell and Harry 
Dowling told of new needs in 
medical education; and O’Don- 
aghue, treasurer, revealed we are 
more than solvent. 


Mar. 27—At noon come Jus- 
tin with Amy and Danny, who 
are a delight to the eyes and ears. 
Also from Istanbul the pharma- 
cologist Dr. Alaeddin Akcasu 
with his lady, Dr. Mahan Akcasu, 
pediatrician, and little Ersed, and 
we talked of narcotics and their 
control. Later came Ken Arnolt 
to discuss new developments in 
binding scientific periodicals. 


Mar. 28—All the day at the 
desk and at night to pick up Pro- 
fessor Nicolas Tsamboulas, phy- 
sician to the King of Greece, and 
with him to the Friedells’, where 
came also Karl Meyer, the Ryans, 

(Continued on page A-194) 
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when beauty aids lead to dermatoses... 


® provides prompt relief of allergic distress 
In dermatoses resulting from sensitivity to cos- 
metic ingredients, BENADRYL provides effec- 


ANTIHISTAMINIC-ANTISPASMODIC five control until the causative irritant car 
identified and eliminated. Its potent antiallergic action gives prompt and prolonged relief from 


ching and whealing, successfully breaking the vicious itch-scratch-infection cycle. 

BENADRYL Hydrochloride (diphenhydramine hydrochloride, Parke-Davis) is available in a variety 

of forms —including Kapseals,® 50 mg. each; Kapseals 50 mg., with ephedrine sulfate, 25 mg.; 

Capsules, 25 mg. each; Elixir, 10 mg. per 4 cc.; and for parenteral therapy, Steri-Vials,” 10 mg. 
er cc.; and Ampoules, 50 mg. per cc. For delayed action, BENADRYL Hydrochloride Emplets,® 


10 mg. each, 
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Hoffmans, Hertwigs and Louis 
Goldblatts. 


Mar. 29—At noon to hear 
Louis Mann in a fine sermon on 
Uris’ “Exodus,” which he ana- 
lyzed and then praised with high 
commendation. In the afternoon 
reading a paperback: Ann Scott’s 
“I Cried in the Dark,” originally 
published as “Woman With Ar- 
thritis,” which reveals how the 
mind influences the motility. 


Mar. 30—Reading many peri- 
odicals and then “‘The Living 
Lotus,” by Ethel Mannin, which 


is of the desperation of living in 


e Medical \fuse 


THE MALADJUSTED MOTHER 


The maladjusted mother 


Dr. Pepys’ Pages 


In 1620 the “Corn Law Rhymester” 
of England wrote: 


“What is a Communist: One who hath 
yearnings 
For equal division of unequal 
earnings. 
e * e 


Burma during the invasion, and 
of the difficulty of transplanting 
a Eurasian to England. Read also 
“Of Lasting Interest,” which is 
the story of The Reader’s Digest, 
and shows of that great triumph, 
as Julius Rosenwald once told 
me, that one’s success depends on 
being in the right place at the 
right time. 





Mar. 31—Today for thei: an. 
nual reunion came the « rls 
whom Mistress Pepys helpe. in 
the Janeil Shop. At noon to the 
Rotary, seeing many friends |p 
the evening to dinner came ‘\en 
Arnolt and his lady and Dr. \k. 
casu. After dinner to Billings 
Hospital, where old Pepys gave 
a lecture on “The evolution of 
quackery” sponsored by the AXNK 
fraternity, John Schaeffer iak- 
ing the introduction. And so to 
bed reading a paperback thriller 
called “Kill Me in Tokyo,” by 
Earl Norman, which gives what 
seems to be an intimate view of 
Japanese night life. 


RICHARD ARMOUR 


HEART OF THE MATTER 


“A multichannel analyzer for heart potentials.”—Title 
of paper presented at the annual Conference on Elec- 


Is the pitifullest sight. 
There is hardly any other 


In so horrible a plight. 


There she leans, or sags, despondent 
On the ironing board at home, 
Overeating fudge and fondant, 


Overpolishing the chrome, 


And, a captive of compulsion, 
On the edge of cracking up, 
She feels loathing and revulsion 


For her children and her pup. 


Yes, we call her maladjusted- 
Psychiatric term inspired— 
But she knows, and she’s disgusted, 


That she’s simply goddam tired. 


A-194 


tronic Technics in Medicine and Biology. 


Is this the heart, seat of emotion, 

Abode of kindness, love, devotion? 

Is this what tingles youthful spines 

W hen seen, in red, on valentines 

Or carved on trees to stir the marrow, 

Two hearts entwined, pierced by an arrow? 


No many-splendored thing, the heart, 
But multichanneled, multipart, 

A pump with valves that cling and stick 
And sometimes must be fixed, and quick, 
By surgeons when the patient's short, a 
Bit, of blood in the aorta. 


With present and potential known, 
The sense of mystery has flown. 

The ultimate we'll soon achieve, 
And wear our heart upon our sleeve, 
Each being, by this step historical, 
Provided with a Delphic auricle. 


POSTGRADUATE MEDICINE 








